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© An image processing apparatus including a join- 
ing-portion processing section for combining partial 
images that have been read in a divided manner. 
Focused on partial document data predeterminately 
specified among a plurality of partial document data 
stored In an image memory, the joint-portion pro- 
cessing means performs a recognizing operation on 
the joints, a positioning operation and other oper- 
ations beginning with the proximity of the specified 
partial document data, and the partial images are 
combined together to form one complete image. For 
example, in the case of copying an original docu- 
ment, which has a size too large to be copied in one 
operation, on one sheet of paper in a reduced man- 
ner, it becomes possible to eliminate time consum- 
ing tasks such as trimming and pasting the partial 
documents as well as calculating the reduction rate. 
Thus, the efficiency of the operation is improved, 
and by specifying the partial document data from 
which the operation is started, it is possible to join 
the partial images accurately irrespective of the or- 
der of inputting the partial documents. 
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FIELD OF THE INVENTION 

The present invention relates to image pro- 
cessing apparatuses, such as copying machines, 
scanners, facsimiles, and printers, which are ca- 
pable of automatically joining images, which have 
been read in a divided manner, and forming the 
joined image on a recording medium of a desired 
size. 

BACKGROUND OF THE INVENTION 

In order to combine a plurality of images to- 
gether and to record the combined image on one 
sheet of paper, an information recording apparatus, 
such as disclosed in Japanese Examined Patent 
Publication No. 33752/1981 (Tokukoushou 56- 
33752), is employed. In this apparatus, image data 
for each page is stored as each independent data. 
For example, if image data of 4 pages of A-4 size 
are respectively stored as independent data, the 
information recording apparatus is capable of re- 
ducing the stored image data respectively and 
combining them together so as to form the com- 
bined image on one sheet of paper of A-4 size. 

Here, in the case of applying the above-men- 
tioned operation to an original document of a large 
size which cannot be read through one scanning, 
the Image of the original document is read in a 
divided manner, and those images are stored as 
divided image data made up of a plurality of pages. 
However, in the above-mentioned apparatus, since 
the image, data are stored as individual data for 
respective pages, there is no correlation between 
those individual data for respective pages. For this 
reason, even if the divided image data are reduced 
for the respective pages, and combined together, 
the divided images cannot be joined together into 
the original form. 

Therefore, in the case of copying an original 
document having a size larger than, for example, 
the document platen on one sheet of paper of a 
desired size, the following method is used: 

(1) An original document is divided into a plural- 
ity of regions, and those regions are respec- 
tively reduced and copied to form divided origi- 
nal documents. 

(2) The divided original documents are trimmed 
and pasted to form one sheet of original docu- 
ment. 

(3) The original document thus joined together is 
again copied. 

However, in such a method including the above 
(1) through (3), troublesome and time consuming 
tasks are required in positioning and pasting the 
divided original documents manually, and in cal- 
culating a reduction rate in accordance with the 
size of copy sheet whereon a complete copied 



image is formed. Further, even if the reduction rate 
is set uniformly in obtaining the divided original 
documentsrslight errors are inevitable in the reduc- 
tion rates for the divided original documents. 
5 Therefore, offsets might be produced at the joints 
when those divided original documents are joined 
together. 

Meanwhile, Japanese Laid-Open Patent Pub- 
lication No. 331567/1992 (Tokukaihei 4-331567) 

10 has disclosed a digital image forming apparatus 
wherein in the case of copying an original docu- 
ment that is larger than the copiable size, a plural- 
ity of image data that have been individually read 
are combined and compiled, and are reduced into 

75 a copiable size. 

In this apparatus, if the copying operation is 
performed on an original document that is, for 
example, twice as large as the readable size, the 
original document is divided into two equal por- 

20 tions, and the portions are successively read, and 
the image data thus read are reduced, if neces- 
sary. In this case, upon reading the image data, the 
original document to be read later is placed on the 
document platen in a state where it is rotated by 

25 1 80 degrees with respect to the original document 
that was read previously. Then, the image data that 
was read firstly is rotated by 90 degrees, while the 
image data that was read secondly is rotated by 90 
degrees in the direction opposite to the first rota- 

30 tion, and both of the image data are combined 
together. Thus, a combined image is formed on 
one sheet of paper. Therefore, with such a digital 
image forming apparatus, the aforementioned trou- 
blesome and time consuming tasks are eliminated, 

35 and even in the case of copying an original docu- 
ment larger than the size of the document platen, a 
copied image is formed on one sheet of paper of a 
desired size. 

However, in such an digital image forming ap- 

40 paratus, since the image data are merely reduced, 
and merely rotated in the predetermined directions, 
offsets might be produced at the joints in a com- 
bined image, thereby causing an adverse effect on 
picture quality. Further, in the case where divided 

45 original documents of an image come up to a 
number of pages, sufficient attention should be 
paid to the orientations of the original documents or 
to other factors when they are placed on the docu- 
ment platen; this raises a problem related to low 

50 efficiency in operation. 

SUMMARY OF THE INVENTION 

It is the first objective of the present invention 
55 to provide an image processing apparatus which is 
capable of joining images that have been read in a 
divided manner accurately in a short time without 
causing any adverse effects on the efficiency of 
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operation. 

It is the second objective of the present inven- 
tion to provide an image processing apparatus 
which is capable of reducing the amount of in- 
formation by which a joining operation is per- 
formed. 

In order to achieve the first objective, the im- 
age processing apparatus of the present invention 
is characterized by comprising the following 
means: 

(1) an input means for reading an image of an 
original document; 

(2) a storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by the 
input means in a divided manner; and 

(3) a joint-portion processing means for rec- 
ognizing reference data in response to an output 
of the input means, the reference data providing 
a key by which joints of the partial document 
data that have been stored in the storage means 
are retrieved, for recognizing the joints using the 
recognized reference data as a key, and for 
positioning the respective partial document data 
in accordance with the recognized joints. 

With the above arrangement, the joint-portion 
processing means recognizes reference data in 
response to the output of the input means, and 
further recognizes the joints of the partial document 
data that have been stored in the storage means 
by using the reference data as a key. Then, the 
. -joint-portion processing means positions the partial 
^document data in accordance with the recognized 
joints, and joins those partial document data, there- 
by forming document data that correspond to the 
image of the original document. 

More specifically, such reference data, which 
provide a key for detecting the joints, include: for 
example, specific partial document data that are 
predeterminately specified; partial document data 
that are first stored in the storage means; data 
indicating a layout of the partial document data that 
are set in accordance with the storage sequence of 
the partial document data and a divided condition 
of the image; marks that are added to the partial 
document data so as to indicate the joints; and 
numbers that are added to the partial document 
data so as to determine the layout of the partial 
document data. 

Therefore, in the case of using an original 
document that has to be read by the input means 
in a divided manner due to, for example, its large 
size or other reasons, troublesome and time con- 
suming tasks such as trimming and pasting the 
divided images are eliminated, thereby improving 
efficiency of the operation. Further, joints are rec- 
ognized from the partial document data using these 
reference data as a key, and the joining operation 



o 



is carried out in accordance with the joints; there- 
fore, even in the case where an image is divided 
into a number of portions, the joining operation- of 
the divided images is executed accurately in a 

5 short time. 

Moreover, a variable magnification means for 
variably magnifying the joined document data into 
a desired size may be added to the above arrange- 
ment. Thus, the joined image is readily reduced 

w and formed on a recording medium of a desired 
size without the necessity of time consuming cal- 
culations on reduction rate. 

Also, the image processing apparatus of the 
present invention is provided with at least the fol- 

15 lowing means in order to achieve the first objective: 

(1) an input means for reading an image of an 
original document; 

(2) a storage means for storing a plurality of 
partial images as respective partial document 

20 data, the partial images having been read by the 
input means in a divided manner; and 

(3) a joint-portion processing means for obtain- 
ing specific image data containing features from 
the partial document data stored in the storage 

25 means by retrieving the partial document data, 
stored in the storage means, and for selecting 
two partial document data in the order of their 
increasing number on the specific image data, 
comparing the specific image data each other, 
30 recognizing joints at which the specific image 
data coincide with each other, and positioning 
the respective partial document data in accor- 
dance with the recognized joints. 
With the above arrangement, the joint-portion 
35 processing means obtains the specific image data 
containing features from the partial document data 
by retrieving the partial document data stored in 
the storage means, and recognizes joints of the 
partial document data in the order of their increas- 
40 ing number on the specific image data obtained. In 
other words, the two partial document data, which 
have virtually the same amount of specific image 
data, are highly possible to have coincident in their 
specific image data; therefore, by performing the 
45 recognition of specific image data in accordance 
with the above order, it becomes easier to find 
sides at which their specific image data coincide 
with each other even in the case where the sides 
contain few specific image data and it is difficult to 
so find joints from the sides. 

Therefore, with the arrangement where the se- 
quence of the joining operation is set in accor- 
dance with the amount of specific image data con- 
taining features, the joints are recognized in a short 
55 time and the layout of the partial document data is 
easily determined without paying any particular at- 
tentions to factors such as the sequence of input- 
ting documents and the orientations of the docu- 
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ments upon reading, even in the case of perform- 
ing the joining operation on. for example, a number 
of original documents or- on original documents 
having complicated images. As a result, it becomes 
possible to carry out the joining operation accu- 
rately and quickly, to improve the efficiency of 
operation in joining images, and to prevent offsets 
that would occur at the joints; this ensures high 
quality in the images. 

Also, the image processing apparatus of the 
present invention is provided with at least the fol- 
lowing means in order to achieve the first objective: 

(1) an input means for reading an image of an 
original document; 

(2) a storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by the 
input means in a divided manner; 

(3) a document-color recognition means for for- 
ming color data corresponding to the respective 
partial document data by recognizing the colors 
of the images read by the input means; and 

(4) a joint-portion processing means for rec- 
ognizing joints located between the partial docu- 
ment data stored in the storage means by re- 
trieving the pattern of colors in the partial docu- 
ment data while comparing the color data 
formed in the document-color recognition means 
with the partial document data stored in the 
storage, means, and for positioning the respec- 
tive partial document data in accordance with 
the recognized joints. 

With the above arrangement, the colors of the 
images read by the input means are recognized by 
the document-color recognition means, and the 
joint-portion processing means recognizes the 
joints by performing the retrieving operation while 
comparing the color data formed in the document- 
color recognition means with the respective partial 
document data, thereby joining the partial docu- 
ment data together. 

Therefore, even in the case of performing the 
joining operation on, for example, a number of 
original documents or on original documents hav- 
ing complicated images, a plurality of partial im- 
ages are joined together accurately and quickly 
without paying any particular attentions to factors 
such as the sequence of inputting documents and 
the orientations of the documents upon reading. 
Thus, it becomes possible to improve the effi- 
ciency of the operation and to enhance the quality 
of the images. 

Moreover, in order to achieve the first and 
second objectives, the image processing apparatus 
of the present invention is provided with at least 
the following means: 

(1) an input means for reading an image of an 

original document; 



(2) a storage means for storing a plurality of 
partial images as respective partial document 
data, -the partial images having- been- read by the 
input means in a divided manner; and 
5 (3) a joint-portion processing means for rec- 
ognizing joints located between the partial docu- 
ment data stored in the storage means and for 
extracting image data that lie in a direction or- 
thogonal to the joints of the partial document 
10 data and positioning the respective partial docu- 
ment data in accordance with the image data 
that lie in a direction orthogonal to the joints. 
With the above arrangement, the joint-portion 
processing means recognizes the joints from the 
75 partial document data stored in the storage means, 
and positions the respective partial document data. 
In performing this positioning, the image data that 
lie in a direction orthogonal to the joints of the 
partial document data are extracted, and the posi- 
20 tioning is performed so that the image data that lie 
in the orthogonal direction coincide with each other. 
This makes the change of extracted image data 
clearer in the positioning in comparison with the 
case of extracting image data that have slant an- 
25 gles with respect to the respective joints and per- 
forming the positioning by shifting the extracted 
image data in a parallel or perpendicular direction. 

Therefore, since the positioning of the partial 
document data is carried out more effectively by 
30 the use of less image data, it becomes possible to 
reduce the amount of information, and to shorten 
the time of the joining operation. Thus, the original 
documents read in a divided manner are joined 
together more accurately without causing any ad- 
35 verse effects on the efficiency of the operation. 

Also, in order to achieve the first and second 
objectives, the image processing apparatus of the 
present invention is provided with at least the fol- 
lowing means: 

40 (1) an input means for reading an image of an 
original document; 

(2) a storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by the 

45 input means in a divided manner; 

(3) a black-document discrimination means for 
discriminating whether the partial document data 
in question stored in the storage means are 
mono-color document data or color document 

so data; and 

(4) a joint-portion processing means for rec- 
ognizing joints located between the partial docu- 
ment data stored in the storage means and for 
converting the color document data that have 

55 been discriminated by the black-document dis- 
criminating means into mono-color document 
data and positioning the respective partial docu- 
ment data in accordance with the converted 
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mono-color document data. 

With the above arrangement, the joint-portion 
processing means, recognizes the joints from the 
partial document data stored in the storage means, 
and positions the respective partial document data 5 
so that the respective images are smoothly joined 
together. In performing the positioning of the partial 
document data, a discrimination is first made as to 
whether the partial document data in question 
stored in the storage means are mono-color docu- w 
ment data or color document data. Then, if the 
discrimination is made as color document data, the 
color document data are converted into mono-color 
document data. 

Therefore, since the positioning of the partial 75 
document data is carried out based on only the 
mono-color document data, it becomes possible to 
reduce the amount of information, and to shorten 
the time of the joining operation, in comparison 
with the case where a decision is made for each of 20 
the colors, red* green and blue, in positioning the 
color document data. 

Therefore, since the positioning of the partial 
. document data is carried out more effectively by 
the use of less image data, it becomes possible to 25 
reduce the amount of information, and to shorten 
the time of the joining operation. Thus, the original 
documents read in a divided manner are joined 
together more accurately without causing any ad- 
„ verse effects on the efficiency of the operation. 30 

Also, In order to achieve the first and second 

- objectives, the image processing apparatus of the 
zz present invention is provided with at least the fol- 

- lowing means: 

(1) an input means for reading an image of an 35 
original document; 

(2) a storage means for storing a plurality of 




partial images as respective partial document 
data, the partial images having been read by the 



input means in a divided manner; 40 
(3) a joint-portion processing means for rec- 
ognizing joints located between the partial docu- 
ment data stored in the storage means, and for 
enhancing the image data so that the outlines of 
images located in the proximity of the joints are as 
made distinct and positioning the respective par- 
tial document data in accordance with the en- 
hanced image data. 

With the above arrangement, the joint-portion 
processing means recognizes the joints from the so 
partial document data stored in the storage means, 
and positions the respective partial document data 
so that the respective images are smoothly joined 
together. Here, in the case of using original docu- 
ments of half-tone such as photographs wherein 55 
outlines of images are in a diffused state, images 
obtained in the proximity of the joints tend to be 
obscure upon positioning the partial document 



data. 

In order to solve this problem, an image en- 
hancing operation, such as formation -of outline 
data by emphasizing the density of edges or by 
means of a differential processing, is performed; 
this eliminates the diffused state of the images, and 
makes the outlines of the images clearer. Thus, it 
becomes possible to perform the positioning of the 
partial document data more easily as well as more 
accurately based on the enhanced image data. 

Therefore, since the positioning of the partial 
document data is carried out more effectively by 
the use of less image data, it becomes possible to 
reduce the amount of information, and to shorten 
the time of the joining operation. Thus, the original 
documents read in a divided manner are joined 
together more accurately without causing any ad- 
verse effects on the efficiency of the operation. 

For a fuller understanding of the nature and 
advantages of the invention, reference should be 
made to the ensuing detailed description taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a construc- 
tion of an image processing system that is installed 
in a digital copying machine in one embodiment of 
the present invention. 

Fig. 2 is an explanatory drawing that schemati- 
cally shows the construction of the digital copying 
machine. 

Fig. 3 is a flow chart showing the sequence of 
processes that are carried out during a joining 
operation on partial document data in the digital 
copying machine. 

Fig. 4 is a schematic drawing showing partial 
document data that are stored in an image memory 
in the image processing system. 

Fig. 5(a) is a schematic drawing which shows 
retrieving regions in the partial document data; Fig. 
5(b) is a schematic drawing which explains the 
positioning of the partial document data; and Fig. 
5(c) is a plan view showing a copied image that is 
obtained by joining the partial document data to- 
gether. 

Fig. 6 is a flow chart showing the sequence of 
processes that are carried out during a joining 
operation on partial document data in the digital 
copying machine of another embodiment of the 
present invention. 

Fig. 7(a) is a schematic drawing which shows a 
layout of the inputted partial document data in the 
case of performing the operation shown in the flaw 
chart of Fig. 6; Fig. 7(b) is a schematic drawing 
which shows the sequence of the joining operation; 
and Fig. 7(c) is a plan view showing a copied 
image that is obtained by joining the partial docu- 
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ment data together. 

Fig. 8 is a flow chart showing the sequence of 
processes that are carried out during a joining- 
operation on partial document data in the digital 
copying machine of still another embodiment of the 
present invention. 

Fig. 9(a) is a schematic drawing which shows 
one example of the inputted partial document data 
in the case of performing the operation shown in 
the flow chart of Fig. 8; Fig. 9(b) is a schematic 
drawing which explains the positioning of the partial 
document data; and Fig. 9(c) is a plan view show- 
ing a copied image that is obtained by joining the 
partial document data together. 

Fig. 10 is a schematic drawing which shows 
one example of the partial document data whereon 
a plurality of marks are put, in the case of perform- 
ing the operation shown in the flow chart of Fig. 8. 

Fig. 1 1 is a flow chart showing the sequence of 
processes that are carried out during a joining 
operation on partial document data in the digital 
copying machine of still another embodiment of the 
present invention. 

Fig. 12 is a schematic drawing which shows 
original documents on which the operation shown 
in the flow chart of Fig. 1 1 is carried out. 

Fig. 13 is a schematic drawing which shows a 
layout of documents that is determined based on 
numbers that are put on the documents of Fig. 12. 

Fig. 14(a) is a schematic drawing which shows 
retrieving regions in the partial document data lp 
the case of processing one portion of the original 
documents. shown in Fig. 12; Fig. 14(b) is a sche- 
matic drawing which explains the positioning of the 
partial document data; and Fig. 14(c) is a plan view 
showing a copied image that is obtained by joining 
the partial document data together. 

Fig. 15 is a flow chart showing the sequence of 
processes that are carried out during a joining 
operation on partial document data in the digital 
copying machine of still another embodiment of the 
present invention. 

Fig. 16 is a flow chart showing the sequence of 
processes that are carried out when the features of 
the original documents are extracted in the flow 
chart of Fig. 1 5. 

Fig. 17 is a schematic drawing which shows a 
layout of the partial document data in an image 
memory of the digital copying machine. 

Fig. 18 is a schematic drawing which shows 
retrieving regions of the partial document data that 
are stored in the image memory. 

Fig. 19 is a flow chart showing the sequence of 
processes that are carried out during a decision on 
coincidence or non-coincidence of the document 
data in the flow chart of Fig. 15 

Fig. 20 is a flow chart showing the sequence of 
processes that are carried out during, a judgement 
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as to the completion of all the data processing in 
the flow chart of Fig. 15. 

Fig.- 21 is a schematic drawing which-shows- a - 

layout of four images on which the operation shown 

5 in the flow chart of Fig. 15 is performed. 

Fig. 22 is a flow chart showing the sequence of 
processes that are carried out during a compensa- 
tion for loss of data in the flow chart of Fig. 15. 
Fig. 23 is a schematic drawing which shows 

io the partial document data in question on which the 
compensation for loss of data is carried out. 

Fig. 24 is a flow chart showing the sequence of 
processes that are carried out during a compensa- 
tion for loss of data in the flow chart of Fig. 15. 

75 Fig. 25 is a flow chart showing the sequence of 

processes that are carried out during a judgement 
as to the completion of all the data processing in 
the flow chart of Fig. 15. 

Figs. 26(a) through 26(f) are plan views show- 

20 ing original documents on which the joining opera- 
tion is carried out. 

Fig. 27 is a schematic drawing which explains 
the positioning process of the partial document 
data in the joining operation. 

25 Fig. 28 is a plan view showing a copied image 

that is obtained by joining the partial document 
data together. 

Fig. 29 is a block diagram showing a construc- 
tion of an image processing system that is installed 

30 in a digital copying machine in still another em- 
bodiment of the present invention. 

Figs. 30(a) and 30(b) are plan views showing 
original documents on which the joining operation 
is carried out in the digital copying machine. 

35 Fig. 31 is a schematic drawing which explains 

the positioning process of the partial document 
data in the joining operation. 

Fig. 32 is a plan view showing a copied image 
that is obtained by joining the partial document 

40 data together. 

Fig. 33 is a block diagram showing a construc- 
tion of an image processing system that is installed 
in a digital copying machine in still another em- 
bodiment of the present invention. 

45 Fig. 34(a) is a schematic drawing which shows 

partial document data stored in the image memory 
of the image processing system; Fig. 34(b) is a 
schematic drawing which shows a state wherein 
positioning is made by extracting image data that 

so lie in a direction orthogonal to the joints; Fig. 34(c) 
is a schematic drawing which shows the image 
data after the positioning has been completed; and 
Fig. 34(d) is a schematic drawing which shows a 
reduced state of the document data that have been 

55 joined together. 

Fig. 35 is a flow chart showing the sequence of 
processes that are carried out during a data extrac- 
tion on each side of the partial document data in 
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the operation shown in the flow chart of Fig. 15. 

Fig. 36(a) is a schematic drawing which shows 
a state wherein positioning is made on the partial 
document data by the use of image data that lie in 
a direction orthogonal to the joints; and Fig. 36(b) 
is a schematic drawing which shows a state 
wherein positioning is made by the use of image 
data that have a slant angle with respect to the 
joints. 

Fig. 37 is a block diagram showing a construc- 
tion of an image processing system that is installed 
in a digital copying machine in still another em- 
bodiment of the present invention. 

Fig. 38(a) is a schematic drawing which ex- 
plains a feature-extracting process by the use of 
color document data; and Fig. 38(b) is a schematic 
drawing which explains a feature-extracting process 
by the use of mono-color document data. 

Fig. 39 is a block diagram showing a construc- 
tion of an image processing system that is installed 
in a digital copying machine in still another em- 
bodiment of the present invention. 

Fig. 40(a) is a graph which shows the change 
in density on the edges of partial document data 
before the application of an image-enhancing pro- 
cess; Fig. 40(b) is a graph which shows the change 
in density on the edges of the partial document 
data after the image-enhancing process has been 
made by highlighting the edges; and Fig. 40(c) is a 
graph which shows the change in density on the 
.edges of the partial document data after the image- 
enhancing process has been made by means of a 
-differential processing. 

Fig. 41(a) is a schematic drawing which ex- 
plains the change in density on. partial document 
data as well as the positional variation on the 
image in relation to the density before the applica- 
tion of an image-enhancing process; Fig. 41(b) is a 
schematic drawing which explains the change in 
density on the partial document data as well as the 
positional variation on the image in relation to the 
density after the image-enhancing process has 
been made by highlighting the edges; and Fig. 41- 
(c) is a schematic drawing which explains the 
change in density on the partial document data as 
well as the positional variation of the image in 
relation to the density after the image-enhancing 
process has been made by means of the differen- 
tial processing. 

Fig. 42 is a schematic drawing which shows a 
formatiornjof outline data by applying the image- 
enhancing process to the document data by means 
of the differential processing. 



DESCRIPTION OF THE EMBODIMENTS 
[EMBODIMENT 1] 

5 Referring to Figs. 1 through 5, the following 

description will discuss one embodiment of the 
present invention. 

As illustrated in Fig. 2, a digital copying ma- 
chine, which is installed in an image processing 

io apparatus in accordance with the present embodi- 
ment, is provided with a document platen 27 made 
of a hard glass plate, etc. that is installed on the 
upper surface of a copying machine main body 26. 
Below the document platen 27 is disposed a scan- 

75 ner unit (input means) 22. The scanner unit 22 is 
constituted of: a lamp unit 1 ; mirrors 2, 3 and 4; a 
lens unit 6; and a CCD (Charge Coupled Device) 
sensor 6. A reflected light beam, which is obtained 
by irradiating a document (not shown) placed on 

20 the document platen 27 by the lamp unit 1, is 
directed to the light-receiving face of the CCD 
sensor 6 through the mirrors 2, 3 and 4 and the 
lens unit 5, and detected therein as electric signals. 
A laser driver unit 7, which has a semiconduc- 

25 tor laser, a polygon mirror and an f-Q lens, is 
installed below the scanner unit 22. Image data of 
the document, which are detected by the CCD 
sensor 6 as the electric signals, are temporarily 
stored in an image memory (storage means) 43 

30 installed in the image processing apparatus (see 
Fig. 1), which will be described later. After having 
been subject to predetermined processing in the 
image processing apparatus, the image data are 
sent to the laser driver unit 7. The laser driver unit 

35 7 projects a laser beam from the semiconductor 
laser in response to document data inputted there- 
to. The laser beam is diffracted by the polygon 
mirror in a constant angular velocity, and the laser 
beam that has been subjected to the diffraction in 

40 the constant angular velocity is corrected by the f-0 
lens so that it is further diffracted in a constant 
angular velocity on a photoreceptor drum 10. 

A laser beam released from the laser driver 
unit 7 is reflected by the mirrors 8 and 9 that are 

45 disposed in the light path, and projected onto the 
photoreceptor drum 10, thereby forming an electro- 
static latent image on the photoreceptor drum 10. 
The photoreceptor drum 10 is capable of rotating in 
the direction of arrow A as shown in Fig. 2. On the 

so periphery of the photoreceptor drum 10, are dis- 
posed a charger 16 for charging the photoreceptor 
drum 10 so as to impart a predetermined voltage 
to its surface prior to an exposure executed by 
laser driver unit 7. Further, from the charger 16 

55 along the rotation direction of the photoreceptor 
drum 10, are installed in the following order: a 
developing device 28, a transferring belt 17, a 
cleaning device 21, an electrostatic eliminating 
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lamp 15, etc. 

The developing device 28 includes a black 
developer vessel 11, a yellow developer vessel -12,- 
a magenta developer vessel 13. and cyan devel- 
oper vessel 14, and those developer vessels 11 
through 14 respectively house toners having cor- 
responding colors. The developing device 28 sup- 
plies toner onto the electrostatic latent image on 
the photoreceptor drum 10 such that a toner image 
is formed thereon. 

The transferring belt 17, which is provided in 
the form of an endless belt, is installed so as to 
move in the direction of arrow B in the drawing, 
and one portion of the transferring belt 17 is 
pressed against the photoreceptor drum 10 such 
that the toner image on the photoreceptor drum 10 
is transferred thereonto. After the tone image has 
been transferred, the residual toner on the 
photoreceptor drum 10 is removed therefrom by 
the cleaning device 21. Further, prior to the next 
charge, the residual electric potential on the 
photoreceptor drum 10 is eliminated by the electro- 
static eliminating lamp 15. 

On the. paper-feeding side with respect to the 
transferring belt 17, are installed a resist roller 19, a 
feeding cassette 20, and a feeding tray 23. In the 
proximity of the feeding cassette 20 and the feed- 
ing tray 23, are installed a feeding roller 24, a 
transporting roller 25, etc. Copy sheets stored in- 
side the feeding cassette 20 or on the feeding tray 
23 are supplied onto the transferring belt 17 at 
predetermined intervals by a resist roller 19. 

Below the transferring belt 17, is installed a 
transferring/ roller 18 which presses a copy sheet 
sent thereto from the resist roller 19 against the 
transferring belt 17, and allows the toner image on 
the transferring belt 17 to be transferred onto the 
copy sheet. 

On the paper-discharging side with respect to 
the transferring belt 17, are installed a conveyer 
belt 30, a fixing device 31 and a discharge roller 
32. A copy sheet whereon the toner image has 
been transferred is transported to the fixing device 
31 by the conveyer belt 30, and the toner image is 
fused onto the copy sheet by heat. The copy sheet 
whereon the toner image has been fused by heat is 
discharged outside the copying machine main 
body 26 by a discharge roller 32. 

In the above arrangement, a color-copy (3 col- 
or copy) operation is carried out in the following 
sequence. First, the charger 16 uniformly charges 
the surface of the photoreceptor drum 1 0, and the 
scanner unit 22 executes the first scanning. The 
document data detected by the CCD sensor 6 are 
processed in the image processing section, and 
are released from the laser driver unit 7 as a laser 
beam representative of yellow data. The surface of 
the photoreceptor drum 10 is exposed by the laser 



beam, and a electrostatic latent image for yellow- 
use is formed on the exposed portion of the 
— photoreceptor- drum 40. Then,- yellow- toner is sup- 
plied to the electrostatic latent image within the 

5 image region from the yellow developer vessel 12, 
and a yellow toner image is thus formed. 

Next, the yellow toner image is transferred onto 
the transferring belt 17 that is pressed against the 
photoreceptor drum 10. At this time, although some 

io toner that has not been consumed in the transfer- 
ring process remains on the surface of the 
photoreceptor drum 10, the residual toner is 
scraped off by the cleaning device 21. Moreover, 
the electrostatic eliminating lamp 15 eliminates the 

75 residual charge on the surface of the photoreceptor 
drum 10. 

After completion of the above processes, the 
charger 16 again charges the surface of the 
photoreceptor drum 10 uniformly, and the scanner 

20 unit 22 executes the second scanning. The docu- 
ment data are processed in the image processing 
section, and are released as a laser beam repre- 
sentative of magenta data. The surface of the 
photoreceptor drum 10 is exposed by the laser 

25 beam, and a electrostatic latent image for magenta- 
use is formed on the exposed portion of the 
photoreceptor drum 10. Then, magenta toner is 
supplied to the electrostatic latent image from the 
magenta developer vessel 13, and a magenta toner 

30 image is thus formed. Thereafter, this toner image 
is transferred onto the transferring belt 17 so as to 
be superimposed on the former yellow toner im- 
age. After the cleaning device 21 and the electro- 
static eliminating lamp 15 have carried out the 

35 same processes as described earlier, the charger 
16 again charges the surface of the photoreceptor 
drum 10 uniformly. 

Then, the scanner unit 22 executes the third 
scanning, and an electrostatic latent image for 

40 cyan-use is formed by exposing the photoreceptor 
drum 10 with a laser beam representative of cyan 
data. Then, cyan toner is supplied to the electro- 
static latent image from the cyan developer vessel 
14, and a cyan toner image is thus formed. There- 

45 after, this cyan toner image is transferred onto the 
transferring belt 17 so as to be finally superim- 
posed on the former toner images. 

A complete toner image on the transferring belt 
17, which has been formed by superimposing three 

so toner images, is transferred onto a copy sheet, and 
the complete toner image is fused onto the copy 
sheet by heat, and then the copy sheet is dis- 
charged out of the apparatus by the discharge 
roller 32. 

55 The sequence of processes described above is 

a sequence for carrying out a three-color copying 
operation. In the case of a four-color copying op- 
eration, a process using black toner in the black 
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developer vessel 11 is added to the above-men- 
tioned sequence. In the case of a mono-color copy- 
ing operation, black toner is supplied to the electro-, 
static latent image from the black developer vessel 
11, and the black toner image thus formed is 
transferred onto a copy sheet through the transfer- 
ring belt 17. 

Referring to Fig. 1, the following description will 
discuss the construction, functions, etc. of the im- 
age processing section for suitably processing the 
image data read by the CCD sensor 6 and for 
releasing the data to laser driver unit 7. 

As shown in Fig. 1, the image processing sec- 
tion, which executes color reproduction according 
to the colors of a document and a joining operation 
on partial document data that have been obtained 
by reading an image in a divided manner as a 
plurality of partial images, is constituted of a 
R*G»B level-adjusting section 40, an A/D convertor 
41, a shading correction section 42, an image 
memory 43, a joint-portion processing section 
(joint-portion processing means) 48, a y correction 
section 49, a black-document detection section 50, 
_ a masking section 51, a UCR(Under Color Re- 
moval)-BP(Black Print) processing section 52, a 
sharpness filter 53, a variable magnification section 
(variable magnification means) 54, a density pro- 
cessing section 55, a color-balance adjusting sec- 
tion 56, tone processing section 57, etc. 

In the image processing section, analog sig- 
- nals, that is, partial document data of R, G, B 
\ obtained from the CCD sensor 6, are compensated 
-for their dispersions between R, G, B due to the 
respective sensors, and are then converted into 
digital signals in the A/D convertor 41. Thereafter, 
the partial document data are subjected to a shad- 
ing correction for correcting variations in sensitivity 
of the sensors for each picture element, uneven- 
ness in brightness of the lens, etc. in the shading 
correction section 42, and are temporarily stored in 
the image memory 43. 

In this case, if a joining mode, which will be 
described later, is specified, a plurality of docu- 
ments that are to be joined for their images are 
successively scanned, and partial images on the 
respective documents are separately stored in the 
image memory 43 as respective partial document 
data. The partial document data are sent from the 
image memory 43 to the joint-portion processing 
section 48. 

The joint-portion processing section 48 in- 
cludes a joint recognition section 44, a data-arrang- 
ing section 45, a positioning section 46, and a 
combination processing section 47. The partial 
document data inputted to the joint-portion pro- 
cessing section 48 are first sent to the joint rec- 
ognition section 44 where the joints of the docu- 
ments are recognized, and are then sent to the 



data-arranging section 45 where the corresponding 
joints are arranged side by side with each other. 
Successively, the partial- document data are sent to 
the positioning section 46 where positioning is 
5 made so that images located at the joints coincide 
with each other, and are then sent to the combina- 
tion processing section 47 where they are com- 
bined together. 

After completion of the processing in the joint- 
to portion processing section 48, the document data 
are again inputted to the image memory 43. Here, 
as to the sequence of the operations in the above 
joint-portion processing, its detailed explanation will 
be given later. 

75 Together with data released from the black- 

document detection section 50 for making a dis- 
crimination between mono-color copy and color 
copy, the document data released from the image 
memory 43 are inputted to the 7-correction section 

20 49 where a 7-correction is executed so as to adjust 
contrast and brightness. Successively, the data of 
R, G, B, which have been subjected to the 7- 
correction, are converted into data of C, M, Y 
(Cyan, Magenta, Yellow) by executing suitable cal- 

25 culations in the masking section 51 . In the UCR-BP 
processing section 52, the C, M, Y data of the 
document are subjected to the UCR processing for 
removing grey components from toners of three 
colors, C, M, Y, and for replacing them with black 

30 toner, as well as subjected to the BP processing 
for adding black toner to the toners of three colors. 
Thus, B K (black) data are added to the C, M, Y data 
of the document. 

The sharpness filter 53 emphasizes the sharp- 

35 ness of the C*(vWY«B K data of the document. 
Further, the variable magnification section 54 and 
the density processing section 55 execute suitable 
processing on the subsequent data so as to impart 
a specified size and density to the image. The 

40 color-balance adjusting section 56 and the tone 
processing section 57 respectively execute the bal- 
ance adjustments and tone processing on the re- 
spective colors, and the subsequent data are input- 
ted to the laser driver unit 7. 

45 In the digital copying machine of the present 

embodiment which is provided with the image pro- 
cessing section having the above arrangement, one 
document which contains the most outstanding fea- 
tures or which forms the center of image is prelimi- 

50 narily specified among a plurality of documents 
whose images are to be joined together, and the 
images are joined together efficiently by using the 
specified document as the key. 

Referring to the flow chart of Fig. 3, an ex- 

55 planation will be given of the sequence of pro- 
cesses that are carried but in the joining operation. 

Firstly, when a joining mode is selected 
through an operation panel, not shown (S1), a 



BNSDOCID: <EP 0598408A2_I_> 



1 



17 



EP 0 598 408 A2 



18 



specified document that has been preliminarily se- 
lected is scanned (S2). The partial document data 
read through the CCD sensor 6 are stored in the 
image memory 43 (S3) after having been subjected 
to the predetermined processing. Successively, the 
rest of the documents other than the specified 
document are scanned (S4), and the partial docu- 
ment data read through the CCD sensor 6 are 
stored in the image memory 43 after having been 
subjected to the predetermined processing (S5). 

These scanning process for the documents 
and storing process for the partial document data 
(S4 and S5) are repeated until a judgement is 
made at S6 that the reading operation of the docu- 
ments has been completed. In this manner, in- 
formation for discriminating the partial document 
data of the specified document from those of the 
other documents is inputted by storing the speci- 
fied document data of the specified document at 
the beginning. 

After completion of the reading of the docu- 
ments, when a joining operation is instructed (S7), 
features on the specified document are extracted 
by retrieving data corresponding to predetermined 
lines from the edge of the partial document data of 
the specified document and recognizing particular 
lines and characters within the retrieving region in 
the joint recognition section 44 (S8). Further, in the 
same manner, features are extracted from the rest 
of the documents that were read after the specified 
document (S9). Then, the features extracted from 
the rest of the partial document data are compared 
with the features extracted from the partial docu- 
ment data of the specified document, and if there 
is a portion where those features coincide with 
each other, it is judged that a coincidence of data 
is found between joints of the specified document 
and the rest of the documents (S10). Successively, 
the data arranging section 45 arranges the cor- 
responding partial document data so that the edges 
of the partial document data forming the coincident 
joints are aligned side by side with each other 

(511) . 

Next, in the positioning section 46, a check is 
made to find the coincidence of data by shifting the 
other partial document data in the main scanning 
direction or in the sub scanning direction that is 
orthogonal to the main scanning direction while 
maintaining the specified document data in a fixed 
state. Thus, the positioning is carried out so that 
both of the data are set at a position where images 
between the joints are connected most smoothly 

(512) . Thereafter, in the combination-processing 
section 47, the partial document data thus posi- 
tioned are combined together. Additionally, upon 
carrying out the above feature-extracting operation, 
if there is a side having no image data among the 
edge portions of the partial document data, this 



side is assumed to form an edge in an image after 
completion of the joining operation. Then, the rest 
of sides-are successively positioned in- relation to - 
the other partial document data. 

s After completion of the positioning, a judge- 

ment is made as to whether all the data processing 
has been completed (S13). If ail the data process- 
ing have not been completed, a judgement is made 
as to whether or not image data forming joints exist 

io at the sides other than the side that has been 
assumed to be an edge of an image as to the 
unprocessed partial document data (S14). If no 
joints exist at the sides other than the side cor- 
responding to an edge of an image, the judgement 

75 is made as "YES" at S14, and a warning display 
indicating "NO" is given to inform that no joining 
process is operable (S15), thereby stopping the 
operation. 

In contrast, if joints exist at the sides other than 
20 the side corresponding to an edge of an image, the 
judgement is made as "NO" at S14, and the se- 
quence proceeds to S9. Then, the extracted fea- 
tures are compared between the partial document 
data that are positioned in relation to the specified 
25 document data and the unprocessed partial docu- 
ment data, and comparison, rearrangement and 
positioning of data are carried out at the joints (S10 
to S12). 

|f it is determined at S13 that all the processing 

30 have been completed, a judgement is made as to 
whether or not the size of copy sheets whereon the 
joined image is formed is specified (S16). If the 
size of the copy sheets is not specified, the judge- 
ment is made as "NO" at S16, thereby selecting 

35 copy sheets having the largest size among the 
copy sheets that are set in the digital copying 
machine (S17), and a variable magnification opera- 
tion is carried out on the combined document data 
in accordance with the copy sheets having the 

40 largest size (S18). In contrast, if the size of the 
copy sheets is specified, the judgement is made as 
"YES" at S16, and the variable magnification op- 
eration is carried out on the combined document 
data in accordance with the size of copy sheets 

45 that has been specified (S18). Further, conversion 
of the coordinates is executed on the document 
data according to the longitudinal feeding or the 
lateral feeding of the copy sheets, if necessary, 
and the subsequent data are released to the laser 

so driver unit 7, thereby copying the combined image 
on copy sheets (S19). 

Here, in the above processing, if a loss of 
image occurs at the joints of the partial document 
data, a compensating operation for the loss of 

55 image is carried out. That is, when the partial 
document data are positioned, the positioning is 
made while taking account of such a loss of image, 
and an additional image to compensate for the loss 

10 
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of image is formed in accordance with the image 
data that form the joints. 

Next, an explanation will be given on the 
above-mentioned joining operation more specifical- 
ly by reference to Fig. 4 as well as Figs. 5(a), 5(b) 
and 5(c). Here, suppose that nine partial document 
data 58a through 58i, for example shown in Fig. 4, 
are stored in the image memory 43, and that the 
partial document data 58a is preliminarily deter- 
mined as a specified document that forms the 
center of an image. The joining operation between 
the partial document data 58a and the partial docu- 
ment data 58b is carried out following the se- 
quence as shown in Figs. 5(a), 5(b) and 5(c). 

More specifically, data corresponding to pre- 
determined lines from the ends of the respective 
partial document data 58a and 58b (indicated by 
regions having slanting lines in Fig. 5(a)) are re- 
trieved so as to recognize peculiar lines and char- 
acters. Here, in the case when coincidence of the 
data is recognized as shown by the broken lines, 
with one of the partial document data 58a main- 
tained in a fixed state, the best-suited position 
„ where the portions of the image are suitably joined 
together is found by checking the consistency of 
the data while shifting the other partial document 
data 58b in the main scanning direction or in the 
sub scanning direction, as is indicated by alternate 
long and two short dashes lines in Fig. 5(b). In this 
, manner, the positioning of the partial document 
data 58a and 58b is carried out. 

Likewise, the positioning is carried out as to the 
rother sides of the partial document data 58a, that 
*is, the specified document, by using the partial 
document data 58d, 58f and 58h (see Fig. 4) that 
contain coincident data at the respective joints. In 
contrast, as to the partial document data 58c, 58e, 
58g and 58i that have no adjacent sides to the 
partial document data 58a, comparison of data is 
carried out with respect to the partial document 
data 58b, 58d, 58f and 58h that have already 
positioned in relation to the partial document data 
58a, and the arrangement, positioning, etc. of the 
partial document data are carried out in accordance 
with the coincident data. 

In this manner, the positioning of the partial 
document data 58a through 58i is carried out, and 
after combining the images, the joined document 
data are subjected to a variable magnification op- 
eration to be formed into a desired size, thereby 
obtaining a reduced copy 59 as shown in Fig. 5(c). 

As described above, in the case where a plu- 
rality of documents are successively read, the digi- 
tal copying machine of the present embodiment 
extracts features from the respective documents, 
and forms one image from those documents by 
joining the documents with respect to sides where- 
on coincidence of data is found in the features. 



Therefore, the present invention eliminates 
troublesome and time consuming tasks such as 
reducing a plurality of documents respectively, and 
trimming and sticking together the reduced por- 

5 tions to form one document, which used to be 
necessary in the conventional arrangement. Fur- 
ther, it becomes possible to prevent offsets that 
would occur at the, joints of the combined docu- 
ment due to errors in reduction rate. Moreover, 

70 since it is no longer necessary to repeatedly make 
copies, wasteful use of toner, copy sheets, etc. can 
be prevented. 

Furthermore, in the digital copying machine of 
the present embodiment, the joined image is vari- 
es ably magnified into a desired size. Thus, this ar- 
rangement makes it unnecessary for the user to 
calculate a reduction rate in accordance with the 
number of documents and the size of copy sheets 
whereon the image is formed. 

20 In the case of joining partial images of a num- 

ber of documents, if features extracted from the 
respective documents are compared with one an- 
other at random, it will take a lot of time to search 
for sides having coincident data. However, in the 

25 digital copying machine of the present embodi- 
ment, an image that has been first read is recog- 
nized as a specified document as described earlier, 
and the joining operation is carried out based on 
the specified document. Therefore, even in the 

30 case of using a number of documents, since one 
document which contains the most outstanding fea- 
tures or which forms the center of image is first 
read as the specified document in the the digital 
copying machine, the detection on joints is carried 

35 out in a short time, and the joints can be joined 
each other accurately. 

[EMBODIMENT 2] 

40 Referring to Figs. 1 and 2 as well as Figs. 6 

and 7, the following description will discuss another 
embodiment of the present invention. Here, for 
convenience of explanation, those members that 
have the same functions and that are described in 

45 the aforementioned embodiments are indicated by 
the same reference numerals and the description 
thereof is omitted. 

As with the digital copying machine described 
in embodiment 1, a digital copying machine of the 

so present embodiment has a structure shown in Fig. 
2. Further, the digital copying machine is provided 
with an image processing section, which has a 
construction as shown in Fig. 1 . 

In the digital copying machine of the present 

55 embodiment, the layout of partial document data 
forming one image is determined in a right and left 
direction as well as in an up and down direction by 
setting the divided state of the image in a predeter- 
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mined manner. The divided state of the image is 
determined by, for example, the number of rows to 
divide the documents and the number of docu- 
ments that are contained in one row. The digital 
copying machine determines the layout of the par- 
tial document data in the order of storage made by 
the image memory 43 in accordance with the num- 
ber of rows to divide the documents and the num- 
ber of documents contained in one row that have 
been predeterminateiy set, and the adjacent partial 
document data are joined together according to the 
layout. 

Referring to the flow chart of Fig. 6, the se- 
quence of processes that are carried out during a 
joining operation in the digital copying machine of 
the present embodiment. 

Firstly, a joining mode is selected through an 
operation panel, not shown, (S21), and the number 
of documents contained in one row and the num- 
ber of rows are successively determined (S22). 
Then, documents having divided images are suc- 
cessively scanned in the order by which the joining 
operation is carried out (S23), and data read 
through the CCD sensor 6 are stored in the image 
memory 43 (S24). In accordance with the number 
of documents contained in one row and the num- 
ber of rows that are preliminarily set, the partial 
document data thus stored in the image memory 
43 are determined in their layout in the order they 
are inputted. When the joining operation is in- 
structed (S25), features on the documents are ex- 
tracted by retrieving data corresponding to pre- 
determined lines from the edge of the partial docu- 
ment data *so as to recognize peculiar lines and 
characters, thus carrying out a feature-extracting 
operation on the partial document data (S26). 

Then, in accordance with the layout of the 
partial document data determined by the order of 
storage made by the image memory 43, a check is 
made to see if the data forming joints coincide with 
each other by comparing the features preliminarily 
extracted between the adjacent partial document 
data (S27). If it is determined that the data coincide 
with each other, positioning is made so as to get 
the joints connected to each other smoothly by 
shifting one partial document data with the other 
partial document data maintained in a fixed state 
(S29). 

These judgement on the coincidence of data 
and positioning of the partial document data are 
first made between the partial document data firstly 
read and the partial document data secondly read. 
Successively, positioning is carried out between 
the partial document data secondly read and those 
thirdly read, and then between the partial document 
data thirdly read and those fourthly read, and so 
on. When the positioning has been made with 
respect to all the documents contained in one row, 



it is determined that the joining operation has been 
completed with respect to the partial document 
data forming the first row,- and a joining-operation is 
started with respect to the partial document data 

5 forming the second row. 

As to the joining operation on the partial docu- 
ment data forming the second row, it is necessary 
to take account of not only the lateral connection of 
the image but also the longitudinal connection 

10 thereof, that is, the connection to the partial docu- 
ment data forming the first row. Therefore, as to 
the partial document data to be disposed in the 
second row and the following rows, the positioning 
is successively made while paying attention to co- 

75 incidence of data in the lateral and longitudinal 
joints. 

In contrast, if it is determined at S27 that no 
coincidence is found between the data at the joints, 
and a warning display indicating that no joining 
20 process is operable (S28), thereby stopping the 
operation. 

Further, when the positioning has been com- 
pleted on all the partial document data stored in 
the image memory 43 such that the partial docu- 

25 ment data have been combined together, a judge- 
ment is made as to whether or not the size of copy 
sheets whereon the joined image is formed is 
specified (S30). If the size of the copy sheets is not 
specified, copy sheets having the largest size 

30 among the copy sheets that are set in the digital 
copying machine are automatically selected (S31), 
and a variable magnification operation is carried 
out on the combined document data in accordance 
with the copy sheets having the largest size (S32). 

35 In contrast, if the size of the copy sheets is speci- 
fied, the judgement is made as "YES" at S30, and 
the variable magnification operation is carried out 
on the combined document data in accordance 
with the size of copy sheets that has been speci- 

40 tied (S32). 

After having been subjected to the variable 
magnification operation in accordance with the size 
of the copy sheets, the document data are further 
subjected to conversion of the coordinates in ac- 

45 cordance with the longitudinal feeding or the lateral 
feeding of the copy sheets, and other predeter- 
mined operations. Then, the subsequent data are 
released to the laser driver unit 7, and a predeter- 
mined copying operation is carried out (S33). Here, 

so if the digital copying machine has a function for 
compensating for losses of image, it is possible to 
compensate for any loss of image which would 
occur at the joints of the partial document data 
during the above-mentioned joining operation. 

55 Next, referring to an example wherein one im- 

age is formed by joining together eight pages of 
partial document data 61a through 61 h (where the 
number of documents forming one row is four and 
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the number of rows is two) as shown in Fig. 7(a). 
an explanation will be given in detail on the above- 
mentioned operation. .. , - . . ... 

First, the divided state of image (in this case, 
the number of documents forming one row is four 
and the number of rows is two) is entered, and the 
partial document data 61a through 61 h are then 
stored in the image memory 43 in succession. 
Thus, the partial document data 61a through 61 h 
are disposed in two rows in a divided manner 
according to the order of storage made by the 
image memory 43. 

First, the data-retrieving operation, the position- 
ing, etc. are carried out with respect to the partial 
document data 61a through 61 d forming the first 
row. More specifically, if coincidence of data is 
found at the joints, the partial document data 61b 
are positioned in relation to the partial document 
data 61a. Likewise, the partial document data 61c 
are positioned in relation to the partial document 
data 61b, and the partial document data 61 d are 
positioned in relation to the partial document data 
61c. 

Next, the data-retrieving operation, the position- 
ing, etc. are carried out with respect to the partial 
document data 61 e through 61 h forming the sec- 
ond row. The partial document data 61 e, which are 
first read among the partial document data forming 
the second row, are positioned under the lower 
edge of the partial document data 61 a in the first 
row based on the data of the upper edge thereof. 
Then, the partial document data 61 f are positioned 
jin relation to the partial document data 61b and 
61 e. Likewise, the partial document data 61 g are 
positioned in relation to the partial document data 
61c and 61 f, and the partial document data 61 h are 
positioned in relation to the partial document data 
j *-\ 61d and 61g. 
^ The document data, which have been posi- 

tioned and combined as described above, are sub- 
jected to a variable magnification operation, conver- 
sion of the coordinates, and other operations, and a 
predetermined copying operation is carried out, 
thereby producing a reduced copy 62 as shown in 
Fig. 7(c). 

As described above, in the digital copying ma- 
chine, of the present embodiment, the divided state 
of image is preliminarily set by entering the num- 
ber of rows and the number of documents con- 
tained in one row. Further, the layout of the stored 
partial document data is determined in accordance 
with the divided state thus set and the order of the 
partial document data that have been stored in the 
image memory. Then, the joining operation is suc- 
cessively executed beginning with the partial docu- 
ment data situated on the left end in the first row 
toward the adjacent partial document data on the 
right side. After completion of the joining operation 



in the first row. the same operation is carried out 
on the second row, thereby finally combining those 
partial document data into an image on- one-sheet.- 
Therefore, as with the aforementioned embodi- 

5 ment 1 , in the case of joining together images read 
in a divided manner and recording the combined 
image on one sheet of paper having a desired size, 
the arrangement of the present embodiment elimi- 
nates troublesome and time consuming tasks such 

w as trimming and pasting the divided images and 
calculations on reduction rate, thereby improving 
efficiency of the operation. Moreover, since it is no 
longer necessary to repeatedly make copies, 
wasteful use of toner, copy sheets, etc. can be 

75 prevented. Furthermore, even in the case of using 
a number of inputted partial document data from an 
image that is divided into many portions, it is 
possible to carry out the joining operation without 
the necessity of excessive time, and to ensure high 

20 quality in the images by eliminating offsets that 
would occur at the joints. 

[EMBODIMENT 3] 

25 Referring to Figs. 1 and 2 as well as Figs. 8 

through 10, the following description will discuss 
another embodiment of the present invention. Here, 
for convenience of explanation, those members 
that have the same functions and that are de- 

30 scribed in the aforementioned embodiments are 
indicated by the same reference numerals and the 
description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 

35 copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
1. 

40 In the digital copying machine of the present 

embodiment, marks are preliminarily put on docu- 
ments, and the joining operation is carried out in 
accordance with those marks. The marks are di- 
rectly put on the documents by the use of a pen 

45 having a specified color, for example, before the 
images are read by the CCD sensor 6. More spe- 
cifically, the documents are disposed by assuming 
the joined state of the images, and for example, 
arrows or the like for use as the marks are put on 

so the sides that form joints. The digital copying ma- 
chine of the present embodiment has a function for 
detecting such marks, and retrieves the marks be- 
fore performing the feature-extracting operation on 
the partial document data. 

55 The sequence of operations for joining these 

images by the use of the marks indicating the 
joints will be described below by reference to the 
flow chart of Fig. 8. 
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When the joining mode is selected through an 
operation panel, not shown. (S41), documents 
whereon the marks are put are- scanned (S42) ? and 
the partial document data read by the CCD sensor 
6 are stored in the image memory 43 (S43). Here, 
as to the order of reading the partial document 
data, it may be determined at random irrespective 
of the layout of the partial document data. When all 
the partial document data are stored in the image 
memory 43, the marks that have been put in a 
specified color to indicate the joints are retrieved 
(S44), and a judgement is made as to the presence 
or absence of the marks (S45). Here, if the marks 
are not detected, the judgement is made as "NO" 
at S45, and a warning display is given to inform 
that no joining process is operable (S48), thereby 
stopping the operation. 

In contrast, if the marks are detected, the 
judgement is made as "YES" at S45, and features, 
that is, peculiar lines and characters, are extracted 
from the partial document data by retrieving data 
corresponding to predetermined lines from the 
sides at which the marks coincide with each other 
(S46). Then, a judgement is made as to the pres- 
ence or absence of the joints at which the data 
coincide with each other by comparing the ex- 
tracted features (S47). Here, if the joints at which 
the data coincide with each other are not detected, 
the judgement is made as "NO" at S47, and a 
warning display is given to inform that no joining 
process is operable (S48), thereby stopping the 
operation.. 

In contrast, if such joints are detected, the 
judgement.- is made as "YES" at S48, and the 
partial document data are arranged so that the 
sides forming the joints in question, that is, the 
sides whereon the marks are put, are placed side 
by side with each other (S49). In such a state, the 
positioning of the partial document data is ex- 
ecuted by finding out the best-suited position on 
the joints while shifting one partial document data 
in the main scanning direction or in the sub scan- 
ning direction, with the other partial document data 
maintained in a fixed state (S50). Thereafter, the 
partial document data are combined together 
based on the results of the positioning. Here, the 
marks still exist on the combined document data. 
However, since the marks are put in the specified 
color, they are recognized after combining the doc- 
ument data, and erased by the specified-color 
omitting process. 

After the erasing process of the marks, a 
judgement is made as to whether or not the size of 
copy sheets is specified (S51). If the size of the 
copy sheets is not specified, copy sheets having 
the largest size are selected among the copy 
sheets that are set in the digital copying machine 
(S52), and a variable magnification operation is 



carried out on the combined document data in 
accordance with the copy sheets having the largest 
size (S53). In contrast, if the -size of- the- copy- 
sheets is specified, the variable magnification op- 

5 eration is carried out on the combined document 
data in accordance with the specified size of copy 
sheets (S53). 

After having been subjected to the variable 
magnification operation in accordance with the size 

10 of the copy sheets, the document data are further 
subjected to conversion of the coordinates in ac- 
cordance with the longitudinal feeding or the lateral 
feeding of the copy sheets, . and other predeter- 
mined operations. Then, the subsequent data are 

75 released to the laser driver unit 7, and a joined 
image is copied on a copy sheet (S54). Here, if the 
digital copying machine has a function for com- 
pensating for losses of image, it is possible to 
compensate for any loss of image which would 

20 occur at the joints of the partial document data. 

Next, referring to an example wherein the par- 
tial document data 64 and 65, for example, shown 
in Fig. 9(a) are stored in the image memory 43, an 
explanation will be given in detail on the above- 

25 mentioned operation. In the partial document data 

64 and 65, a mark 63 is preliminarily put In a 
specified color with a pen on sides 64a and 65a 
whereon the joining operation is carried out. When 
the joining operation of the images is carried out, 

30 the mark 63 is first retrieved prior to the feature- 
extracting operation on peculiar lines and char- 
acters from the partial document data 64 and 65. In 
the feature-extracting operation from the partial 
document data 64 and 65, assuming that only the 

35 sides 64a and 65a having the mark 63 form joints, 
data corresponding to predetermined lines from the 
edges of the sides 64a and 65a are retrieved. 

As shown in Fig. 9(b), when portions at which 
the extracted features coincide with each other are 

40 detected, the best-suited position on the joints is 
found by shifting one partial document data 65 in 
such a manner as indicated by alternate long and 
two short dashes lines in Fig. 9(b) with the other 
partial document data 64 maintained in a fixed 

45 state. After positioning the partial document data 64 
and 65, both of the partial document data 64 and 

65 are combined together. Thereafter, the mark 63 
is erased from the combined document data by the 
specified-color omitting process, and the variable 

50 magnification operation, etc. are carried out on the 
subsequent document data, thereby producing a 
reduced copy 66 as shown in Fig. 9(c). 

As described above, in the digital copying ma- 
chine of the present invention, upon executing the 

55 joining operation, the marks indicating joints are put 
in a specified color with a pen on documents to be 
joined, before the documents are read by the CCD 
sensor 6. Therefore, as with the aforementioned 
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embodiment 1, troublesome and time consuming 
tasks such as trimming and pasting the divided 
images and calculations on- reduction -rate are. 
eliminated, thereby improving efficiency of the op- 
eration. Further, since it is no longer necessary to 
repeatedly make copies, wasteful use of toner, 
copy sheets, etc. can be prevented. Moreover, in 
the digital copying machine, upon retrieving the 
partial document data so as to detect joints, the 
joints are recognized by detecting the marks; this 
makes it possible to shorten the processing time, 
and to join the read images together more ac- 
curately and quickly. 

Additionally, if the number of divisions of an 
image increases as shown in Fig. 10, marks having 
different shapes are put on respective sides for- 
ming different joints of the partial document data 
67a through 67f. This arrangement makes it possi- 
ble to detect sides whereon data coincide with 
each other between the joints more quickly. Thus, 
as with the above-mentioned case, the joining op- 
eration of the images is carried out more accu- 
rately and quickly. 

it: 

[EMBODIMENT 4] 

Referring to Figs. 1 and 2 as well as Figs. 11 
through 14, the following description will discuss 
still another embodiment of the present invention. 
Here, for convenience of explanation, those mem- 
bers that have the same functions and that are 
described in the aforementioned embodiments are 
lindicated by the same reference numerals and the 
description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 
copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
1. 

In the digital copying machine of the present 
embodiment, numbers are preliminarily put on doc- 
uments, prior to the reading operation of the docu- 
ment data that is performed by the CCD sensor 6, 
and the joining operation is carried out in accor- 
dance with those numbers. The numbers are put 
on the documents to be joined together by the use 
of a pen having a specified color before the images 
are read by the CCD sensor 6. The numbers 
indicate the order of the joining operation. 

The sequence of operations for joining those 
documents whereon the numbers indicating the 
order of the joining operation are put will be de- 
scribed below by reference to the flow chart of Fig. 
11. 

When the joining mode is selected through an 
operation panel, not shown, (S61), documents 



whereon the numbers are put are scanned (S62), 
and the partial document data read by the CCD 

sensor 6 are stored in the image memory 43 (S63). 

Here, as to the order of reading the partial docu- 

5 ment data, it does not need to follow the sequence 
of the joining operation. 

After all the partial document data are stored in 
the image memory 43, the numbers. of documents 
that are disposed in the x-direction and y-direction 

w are determined through the operation panel. Thus, 
the layout of the stored partial document data is 
specified (S64). As shown in Fig. 12, for example, 
suppose that six documents whereon the numbers 
1 through 6 are put are scanned, and that the 

75 number of documents in the x-direction is two and 
the number of documents in the y-direction is 
three. In this case, as shown in Fig. 13, the layout 
of the partial document data is specified so that the 
numbers are successively put from left to right and 

20 from up to down in the drawing. 

When the layout of the partial document data is 
specified in this manner, the numbers put on the 
respective partial document data stored are recog- 
nized (S65). When the joining operation is specified 

25 (S66), the partial document data are rearranged in 
accordance with the numbers that have been put 
thereon, and the partial document data are dis- 
posed at the positions that have been preliminarily 
specified (S67). Then, outstanding characters and 

30 lines that form features are recognized by retriev- 
ing data corresponding to predetermined lines from 
the edges of the partial document data. With this 
arrangement the features thus recognized are 
compared with each other between the adjacent 

35 partial document data, and portions at which the 
data coincide with each other are detected as joints 
of an image (S68). 

Here, if no joints are detected, the judgement 
is made as "NO" at S68. Also, if it is determined at 

40 S70 that the joining operation has not been com- 
pleted on all the partial document data, a warning 
display is given to inform that no joining is op- 
erable (S71), thereby stopping the operation. 

In contrast, if joints at which the data coincide 

45 with each other are detected, the judgement is 
made as "YES" at S68, and one partial document 
data is shifted in the main scanning direction or in 
the sub scanning direction with the other partial 
document data maintained in a fixed state in order 

so to find coincidence of the data. Thus, the best- 
suited position on the joints is detected and the 
positioning of the partial document data is carried 
out (S69), thereby permitting the partial document 
data to be combined. These operations including 

55 the detection on joints, the positioning, the combin- 
ing, etc. are carried out successively in accordance 
with the numbers put on the partial document data 
and the layout of the partial document data that has 
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been preliminarily specified. Additionally, the num- 
bers that have been put in the specified color are 
erased by the specified-color omitting process after 
combining the document data. 

After it is determined at S70 that the joining 
operation has been completed on all the partial 
document data stored in the image memory 43, a 
judgement is made as to whether or not the size of 
copy sheets is specified (S72). If the size of the 
copy sheets is not specified at S72, copy sheets 
having the largest size are selected among the 
copy sheets that are set in the digital copying 
machine (S73). Then, a variable magnification op- 
eration is carried out on the combined document 
data in accordance with the copy sheets having the 
largest size (S74). In contrast, if the size of the 
copy sheets is specified, the judgement is made as 
"YES" at S72, the variable magnification operation 
is carried out on the combined document data in 
accordance with the specified size of copy sheets 
(S74). After having been subjected to the variable 
magnification operation in accordance with the size 
of the copy sheets, the document data are further 
subjected Jo other predetermined operations. Then, 
the subsequent data are released to the laser driv- 
er unit 7, and a joined image is copied on a copy 
sheet (S75). 

Additionally, in the above processing, if a loss 
of image occurs at the joints, a compensating op- 
eration for the loss of image is carried out in the 
same manner as the case described in embodi- 
ment 1 . . 

Next, referring to an example wherein a joining 
operation is carried out on six documents shown in 
Fig. 12, an explanation will be given in detail on the 
above-mentioned operation. For example, as to the 
partial document data 70 and 71 whereon number 
1 and number 2 are respectively put as shown in 
Fig. 14(a), features are extracted by retrieving data 
corresponding to predetermined lines from the 
edges (indicated by slanting lines in the drawing) 
with respect to the sides placed opposite to each 
other. 

Then, after comparing the extracted features, if 
the features coincide with each other, the portions 
in question are detected as joints. Thereafter, as 
shown in Fig. 14(b), the best-suited position on the 
joints is found by shifting one partial document 
data 71 in such a manner as indicated by alternate 
long and two short dashes lines with the other 
partial document data 70 maintained in a fixed 
state. After this positioning, both of the partial doc- 
ument data 70 and 71 are combined together. 
Thereafter, the numbers are erased from the com- 
bined document data by the specified-color omit- 
ting process, and the same operations are carried 
out between the other partial document data, there- 
by producing a reduced copy 72 as shown in Fig. 



14(c). 

As described above, in the digital copying ma- 
chine of the present embodiment, the - joining op- 
eration is carried out in accordance with the num- 

5 bers put on the documents and the layout of the 
partial document data that is specified by the num- 
bers. Therefore, as with the aforementioned em- 
bodiment 1. troublesome and time consuming 
tasks such as trimming and pasting the divided 

10 images and calculations on reduction rate are 
eliminated, thereby improving efficiency of the op- 
eration as well as reducing wasteful use of copy 
sheets, toner, etc. Further, upon retrieving the par- 
tial document data so as to detect joints, since the 

75 detecting operation is readily carried out in accor- 
dance with the numbers and the specified layout, it 
is possible to shorten the processing time. Even in 
the case of using a number of divided documents 
forming one image, the stored documents can be 

20 joined together quickly and accurately. 

[EMBODIMENT 5] 

Referring to Figs. 1 and 2 as well as Figs. 15 
25 through 28, the following description will discuss 
still another embodiment of the present invention. 
Here, for convenience of explanation, those mem- 
bers that have the same functions and that are 
described in the aforementioned embodiments are 
30 indicated by the same reference numerals and the 
description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 
copying machine of the present embodiment has a 
35 structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
1. 

In the digital copying machine of the present 

40 embodiment, specific image data forming features 
are extracted from all the sides of the partial docu- 
ment data that have been stored in the image 
memory 43, and the joining operation is carried 
out, beginning with the partial document data that 

45 include the most specific image data that have 
been extracted. Referring to the flow chart of Fig. 
15, an explanation will be given on the joining 
operation that is carried out in accordance with the 
amount of data. 

so When the joining mode is selected through an 

operation panel, not shown, (S81), documents in- 
cluding divided images are scanned (S82), and the 
partial document data read by the CCD sensor 6 
are stored in the image memory 43 (S83). These 

55 scanning process on the documents and storing 
process on the partial document data (S82 and 
S83) are repeated as many times as the number of 
the documents forming the image until the comple- 
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tion of the reading process is determined at S84. 

After the completion of the reading process, 
when the joining operation is instructed (S85), a 
retrieving process is conducted on the data cor- 
responding to predetermined lines from the edges 
with respect to all the sides of the partial document 
data stored. Thus, with respect to each side of the 
partial document data, outstanding lines and char- 
acters or the amount of change in data, etc. are 
recognized as the specific image data, and features 
are thus extracted from the respective partial docu- 
ment data (S86). 

After the features have been extracted from the 
respective sides of all the partial document data, 
the amount of change, etc. in the data of the 
respective sides that have been extracted as the 
features are compared with one another, thereby 
comparing the amount of specific image data for- 
(^) ming the features. Then, in accordance with the 
results of the comparison, the joining operation is 
successively carried out beginning with the sides 
containing the largest amount of data. In other 
words, a judgement is made as to the coincidence 
of data between the joints in question by compar- 
ing the extracted features in succession beginning 
with the sides containing the largest amount of data 
(S87). If the data coincide with each other, the 
partial document data are rearranged so that the 
corresponding ends of the partial document data 
forming the joints are placed opposite to each 
other (S88), and the positioning is made so that the 
images are connected to each other smoothly. 
& The judging process as to the coincidence of 
data (S87), the rearranging process (S88) and the 
positioning process on the partial document data 
are repeated in accordance with the above-men- 
tioned order until the completion of all the data 
processing is determined at S89. In contrast, if the 
s -— ' judgement is "NO" at S87, the rearranging process 
on the partial document data is not carried out, and 
the sequence proceeds to S89. Here, during the 
above process, if there are any sides whereon the 
joining is not operable, a flag indicating "no co- 
incidence" is set, thereby executing the joining 
operation on the rest of the sides. 

After completion of all the data processing, a 
compensating operation for loss of data is con- 
ducted on the sides for which the flag of "no 
coincidence" has been set (S90). Then, at S91, a 
judgement is made as to whether or not the com- 
pensating operation for loss of data has been com- 
pleted, and if the compensating operation has been 
completed, a judgement is successively made as 
to whether or not the joining operation has been 
completed (S93). This judgement on the comple- 
tion of the joining operation is made so as to 
determine whether or not all the document data 
stored are combined into an image on one sheet. 



In contrast, if it is determined at S91 or S93 
that the compensating operation for loss of data 
has not completed or the joining operation has not 
been completed, a warning display is given to 

5 inform that no joining process is operable (S92), 
thereby stopping the operation. 

After determination of the completion of the 
joining operation at S93, a judgement is then made 
as to whether or not the size of copy sheets 

10 whereon the combined image is formed is speci- 
fied (S94). If the size of the copy sheets is not 
specified, copy sheets having the largest size 
among the copy sheets that are set in the digital 
copying machine are selected (S95), and a variable 

15 magnification operation is carried out in accordance 
with the copy sheets having the largest size (S96). 

In contrast, if the size of the copy sheets is 
specified, a variable magnification operation is car- 
ried out in accordance with the size of copy sheets 

20 that has been specified (S96). Further, conversion 
of the coordinates is executed on the document 
data according to the longitudinal feeding or the 
lateral feeding of the copy sheets (S97), and the 
subsequent data are released to the laser driver 

25 unit 7, thereby carrying out copying operations of 
the combined image on copy sheets (S98). 

Referring to a flow chart in Fig. 16, an explana- 
tion will be given hereinbelow on the extraction of 
features on the documents in the above-mentioned 

30 joining operation. 

Firstly, one side, from which features are ex- 
tracted, is selected at random from the partial 
document data that have been stored (S101), and 
an area corresponding to predetermined lines from 

35 the end of the selected side, for example, cor- 
responding to several tens of lines inward from the 
end, is specified as a feature-extraction area 
(S102). Then, a selection is made to find a best- 
suited method for making the features clear among 

40 methods using the outstanding lines and charac- 
ters, the arrangement and pattern of data, the 
amount of change in data, etc., and features that 
are present within the feature-extraction area are 
extracted (S103). The extracted features are digitiz- 
es ^ ed and stored (S104). 

The selection of sides from which features are 
extracted (S101), the specifying process of the 
area (S102), the feature-extracting process (S103) 
and the storing process of the features (S104) are 

so repeated with respect to all the partial document 
data stored until the completion of feature-extract- 
ing process on all the data is determined at S105. 
After the completion of all the feature-extracting 
process on ail the partial document data is deter- 

55 mined at S105. comparisons are made between the 
amounts of data stored in the form of digits con- 
cerning the respective sides, and the order of the 
joining operations is set in accordance with the 
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increment amount of data that are present on the 
respective sides (S106). 

In other words, there is a high possibility that a 
pair of sides having almost the same amounts of 
data forming the features have coincident images. 
Therefore, the sides are successively combined to 
make pairs in accordance with the amounts of data 
that are present on the respective sides beginning 
with the sides having the largest amount of data. 
Then, joints in the partial document data in ques- 
tion are recognized by making a judgement as to 
whether or not the data forming the features are 
coincident between the paired sides. In this man- 
ner, since the joining operation is carried out in 
succession beginning with the sides having the 
most amount of data, the joints can be recognized 
in a short time in comparison with the case wherein 
the features of the respective sides are compared 
at random. Further, since the layout of the partial 
document data is first determined in a rough man- 
ner beginning with the sides having the largest 
amount of data, it is possible to find sides having 
coincident data easily in a short time even in the 
case of sides having less amount of data, whose 
joints were not easily found. 

Additionally, in the image memory 43, after 
detecting the size of a document to be read in 
accordance with the controlling for the normal im- 
age reading, storing, copying, etc., an address 
space is provided in the memory. As shown in Fig. 

17, document data are stored therein at a rate of 
one image per page. Therefore, as shown in Fig. 

18, each end of an image (for example, indicated 
by an area having slanting lines in Fig. 18) can be 
clearly indicated by an address on the memory, 
and the feature-extraction area can be specified in 
accordance with the address. 

After extracting respective features and the 
comparisons are made between the amounts of 
data forming the features in the manner as de- 
scribed above, a judgement is made as to the 
coincidence or non-coincidence of the data begin- 
ning with the sides having the largest amount of 
data forming the features, in accordance with a 
sequence of processes as shown in the flow chart 
of Fig. 19. 

Firstly, features of a pair of sides to be joined, 
that is, features of a pair of sides having almost the 
same amounts of data, are roughly compared with 
each other (S111), and a judgement is made as to 
whether or not the features thus compared coincide 
with each other within a range of a predetermined 
approximation (S112). If the features almost co- 
incide with each other, the partial document data 
are arranged so that the corresponding sides are 
aligned side by side with each other, and position- 
ing is performed in the image memory 43 so that 
the arrangement, pattern, etc. of the data are well 



suited. In other words, the images are compen- 
sated for their offsets caused when they are read 
by shifting one of-the images in an up and-down 
direction and in a right and left direction (S113 and 
5 S115), and also compensated for their tilts caused 
by the tilts of the documents when they are read 
by rotating one of the images by several degrees 
(S117). 

Moreover, if it is determined that no coinci- 

w dence is found between the features when the 
features are roughly compared, or when one of the 
images is shifted in an up and down direction and 
in a right and left direction,, or when one of the 
images is rotated (S112, S114, S116. and S118), a 

75 judgement is again made as to whether or not the 
features coincide with each other within a range of 
a predetermined approximation (S120) after one of 
the images is rotated by 180'(S119). If it is deter- 
mined at S120 that no coincidence is found be- 

20 tween the features even within the range of the 
predetermined approximation, one of the images is 
further rotated by several degrees (S121). Even 
after these processes, if it is determined that no 
coincidence is found between the features (S122), 

25 a flag indicating "no coincidence" is set (S123). 

More specifically, since the documents have a 
rectangular shape in most cases, their image might 
be read upside down in an up and down direction. 
Therefore, even if no coincidence is found between 

30 the images in their stored states, the coincidence is 
again confirmed in the image memory 43 by rotat- 
ing one of the partial document data by 180*. 
Further, taking account of the case when upon 
reading, the document is set in a slightly tilted 

35 state, even if no coincidence is found between the 
images after making the 180* rotation, the features 
are again compared by rotating one of the images 
by several degrees. 

In contrast, if it is determined at S120 and 

40 S122 that the features coincide with each other 
within the range of the predetermined approxima- 
tion, the corresponding sides are recognized as 
joints and the sequence proceeds to S113. Then, 
the shift of the images in an up and down direction 

45 and in a right and left direction, the rotation of the 
images, etc. are performed as described earlier so 
that the arrangement, pattern, etc. of the data are 
well suited, thus making the positioning of the 
partial document data. 

50 Next, referring to the flow chart of Fig. 20, an 

explanation will be given in detail concerning the 
judgement on the completion of all the data pro- 
cessing. 

If a plan for the joining operation is preliminar- 
55 ily inputted through a certain method upon reading 
images or other occasions, it is. determined at S124 
that there is an inputted plan. In this case, since 
the layout of the partial document data is set by 
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the inputted plan and since the sides merely in- 
cluding the ends of images are preliminarily known, 
the joining operation is not carried out on the sides 
merely including the ends of images. Therefore, a 
judgement is made as to whether or not all the 
data processing has been completed (S127), by 
making a check to see if the joining operation is 
being carried out on sides other than the sides 
merely including the ends of images (S126). 

In contrast, if document data are randomly 
inputted, that is, if no plan for the joining operation 
is specified, the judgement is made as "NO" at 
S124. Therefore, a judgement is made as to wheth- 
er or not all the data processing has been com- 
pleted (S127), by making a check to see if the 
joining operation is being carried out on the four 
sides in the data (S125). Additionally, in this case 
where the document data are randomly inputted, it 
is determined that the sides on which no coinci- 
dence of the features is found are sides merely 
including the ends of images, and the joining op- 
eration is successively carried out on the other 
sides. 

*. Here, referring to Fig. 21, an explanation will be 
given on this in detail. For example, if four images 
a through d are randomly inputted, judgements as 
to the coincidence or non-coincidence of the data 
are made on the four sides of the respective im- 
ages a through d. At the time when all the data 
processing has been completed on the partial doc- 
ument data, the joining operation has been made 
on each of the pairs of sides a* and b3, b2 and di , 
32 and ci , as well as c* and d3 following the order 
determined by the amounts of the features as 
described earlier, while flags for indicating "no co- 
incidence" are set for the other eight sides merely 
including the ends of images (ai, a 3 , bi, b*. C2, C3, 
d2 and d+). 

After completion of all the data processing as 
described above, if any flags for indicating "no 
coincidence" are found at any portions other than 
the ends of images, a compensating operation for 
the loss of data is carried out. As to the com- 
pensating operation for the loss of data, an ex- 
planation will be given with reference to the flow 
chart of Fig. 22. 

Firstly, a judgement is made as to the pres- 
ence or absence of the flags for indicating "no 
coincidence" (S131), and if no flags are found, the 
sequence proceeds to the step for determining the 
completion of the joining operation because the 
compensating operation for the loss of data is not 
necessary. In contrast, if the flags for indicating "no 
coincidence" are found, a check is made to see if 
the joining operation has been completed on each 
of the other sides (S132). More specifically, if the 
joining operation is not applicable due to a certain 
problem, the flag for indicating "no coincidence" is 



set. Therefore, in order to make a judgement as to 
whether the cause of the setting of the flag lies in 
an error in setting- the document, which interrupts 
the images from being joined into one image, or 

5 lies in a loss of the image occurred during the 
reading process of the document, a check is made 
to see if the joining operation has been completed 
on each of the other sides. 

If it is determined at S133 that the joining 

10 operation has not been completed on the other 
sides, it is, determined that the setting of the flag is 
caused by an error in setting the document, and a 
warning display is given to inform that no joining 
operation is possible. In contrast, if it is determined 

75 at S133 that the joining operation has been com- 
pleted on each of the other sides, it is determined 
that the setting of the flag is caused by a loss of 
the image, and a check is initiated to determine a 
data-loss area in order to conduct a compensating 

20 operation for the loss of data. 

In other words, taking account of the joining 
operation that has been carried out on the rest of 
the sides except the side on which the loss of 
image is supposed to exist, the check is made to 

25 determine the data-loss area assuming that the 
position of the image having the data-loss has 
already been determined in relation to the other 
images. Firstly, a side to be joined to the side 
having the data-loss is defined as a first line, and 

30 scanning in the sub scanning direction is executed 
line by line in the main scanning direction until any 
change appears in the data (S134). Thus, the data- 
loss area is determined by defining the first line as 
p as well as defining the line at which a change in 

35 the data has first appeared as q (S135). 

For example, in the case where images shown 
in Fig. 23 are stored in the image memory 43 as 
partial document data, partial document data 80 
containing a loss of data are positioned in relation 

40 to adjacent partial document data 81 and 82 in 
accordance with sides 80a and 80b having no data- 
loss. Therefore, the position of partial document 
data 80 is also determined with respect to partial 
document data 83 which is placed opposite to the 

45 loss of data. Thus, the start line for scanning is 
given by q (the end of the document data 83) and 
the line at which a change in the data has first 
appeared is indicated by p; therefore, it is deter- 
mined that the data-loss area of the image cor- 

50 responSs to an area between the lines p and q. 

Next, referring to the flow chart of Fig. 24, an 
explanation will be given on the creating operation 
of compensating data for compensating for the 
data-loss of the images that have been determined 

55 as described above. 

Firstly, the main scanning counter is initialized 
(S141), and the main scanning counter counts up 
to a line where data first appear in the area on 
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which the above judgement has been made, on 
one of the partial document data (S142). Thus, 
data, for example, corresponding to several tens of 
lines are retrieved, and a check is made to see the 
tilt, etc. thereof (S143). Successively, a check is 
made to see if any data of the other partial docu- 
ment data are present in the vicinity of an extended 
line from the data that have been confirmed on the 
tilt thereof (S144). If no data are present, it is 
determined that no target is identified (S145), a 
warning display is given to inform that no joining 
operation is possible. 

In contrast, data are present in the vicinity of 
the extended line, the judgement is made as "NO" 
at S145, and compensating data for the data-loss 
area are created so as to connect the both of the 
partial document data (S146). The above-men- 
tioned steps (S142 through S146) are carried out 
for one line in the main scanning direction. If it is 
determined at S147 that the creation of the data 
has been completed for all the one line in the main 
scanning direction, the sequence proceeds to the 
steps for determining the completion of the joining 
operation./. 

Referring to the flow chart of Fig. 25, an ex- 
planation will be given below on the decision on 
the completion of the joining operation. If a plan for 
the joining operation is preliminarily inputted, it is 
determined at S148 that there is an inputted plan, 
and according to the plan, a check is made to see 
if all the data are joined together to form one image 
in the manner as instructed (S1 49). In contrast, if 
no plan is::.specified, a check is made to see if all 
the data are joined together (S150). Then, if it is 
determined at S151 that the joining operation has 
not been completed, a warning display is given to 
inform that no operation is possible, while if it is 
determined that the joining operation has been 
completed, the sequence proceeds to the steps for 
checking to see if the size of copy sheets has been 
specified. Thereafter, the aforementioned oper- 
ations, such as the variable magnification operation, 
coordinates-converting operation, are carried out, 
thereby copying the combined image. 

Next, referring to an example wherein six docu- 
ments 85 through 90 shown in Figs. 26(a) through 
26(f) are used, an explanation will be given in detail 
on the joining operation that is carried out in the 
order determined in accordance with the amounts 
of data forming features. 

Firstly, images on the documents 85 through 
90 are successively read, and after the feature- 
extracting from the respective partial document 
data, the amounts of data that are present on the 
respective sides are compared with one another. 
Based on the results of these comparisons, the 
order of the joining operation is determined in 
accordance with the amounts of data that are 



present on the respective sides. Thus, in the above 
case, the joining operation is carried out in the 
- following order- between -side- Ai- of- document- 86-- 
and side A2 of document 89; side B1 of document 

5 86 and side B2 of document 87; side C1 of docu- 
ment 89 and side C2 of document 90; side D1 of 
document 87 and side D 2 of document 90; side E1 
of document 85 and side E 2 of document 86; side 
F1 of document 85 and side F 2 of document 88; as 

70 well as side G1 of document 88 and side G 2 of 
document 89. 

To begin with, a judgement is made as to the 
coincidence or non-coincidence of data forming the 
features between side A1 of document 86 and side 

75 A 2 of document 89. If the coincidence of the data 
is found, it is determined that the joining is op- 
erable, and the partial document data are arranged 
so that side A1 and side A2 are aligned side by 
side with each other. Then, as shown in Fig. 27, 

20 the positioning is made so as to get the images 
connected to each other most smoothly by shifting 
one partial document data 89b in the main scan- 
ning direction or in the sub scanning direction as 
indicated by alternate long and two short dashes 

25 lines in Fig. 27 with the other partial document data 
86a maintained in a fixed state, in search for the 
coincidence of data. 

This operation is successively carried out on 
the respective sides according to the order that is 

30 determined as described above, and a combined 
image on one sheet is created by joining together 
the documents 85 through 90 that have been read 
in a divided manner. Then, the combined image is 
subjected to predetermined operations such as a 

35 variable magnification operation and a conversion 
of the coordinates, and the combined partial docu- 
ment data are released to the laser driver unit 7, 
thereby producing a copy 91 as shown in Fig. 28. 
As described above, in the digital copying ma- 

40 chine of the present embodiment, when divided 
images are joined together to form one combined 
image, the joining operation is successively carried 
out beginning with sides that contain the largest 
amount of data forming features. If a number of 

46 documents are used or if a complicated image is 
used, it will take a lot of time to find out sides 
whereon the data forming features coincide with 
each other, and the possibility of error will increase. 
However, with the arrangement wherein the 

50 joining operation is carried out in succession begin- 
ning with sides that contain the largest amount of 
data, it is possible to shorten time required for 
recognizing joints, to shorten the processing time 
to a great extent, and to join images more ac- 

55 curately. Therefore, it becomes possible to improve 
the efficiency of operation in joining divided im- 
ages, and to ensure high quality in the images. 
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[EMBODIMENT 6] 

Referring to Fig. 2 as well as Figs. 29 through 

32, the following description will discuss still an- 
other embodiment of the present invention. Here, 
for convenience of explanation, those members 
that have the same functions and that are de- 
scribed in the aforementioned embodiments are 
indicated by the same reference numerals and the 
description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 
copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
29. The image processing section has a document- 
color recognition section 95 (document-color rec- 
ognition means) for recognizing colors of a docu- 
ment read by the CCD sensor 6. Here, except for 
the document-color recognition section 95, the con- 
struction of the image processing section is the 
same as that of the image processing section (see 
Fig. 1) that is provided in the digital copying ma- 
chine of the aforementioned embodiment 1 . 

Partial document data read by the CCD sensor 
6 are inputted to the image memory 43 through the 
R, G, B level adjusting section 40, the A/D conver- 
ter 41, and the shading correction section 42. Also, 
the partial document data are inputted from the 
CCD sensor 6 to the document-color recognition 
section 95 where the colors of the document are 
respectively recognized. The subsequent color data 
obtained from the document-color recognition sec- 
tion 95 are inputted to the joint recognition section 
44 in the joint processing section 48 whereto the 
partial document data from the image memory 43 
are inputted. 

In this arrangement, when the joint mode is 
instructed, a plurality of documents are succes- 
sively scanned, and partial images of the respec- 
tive documents are read as respective partial docu- 
ment data and subjected to predetermined pro- 
cessing. Thereafter, the partial document data are 
temporarily stored in the image memory 43, and 
further sent to the joint recognition section 44. The 
joint recognition section 44 retrieves data corre- 
sponding to predetermined lines from the edges of 
the partial document data while comparing the col- 
or data from the document-color recognition sec- 
tion 95 with the respective partial document data. 
Through the retrieving process, the joint recognition 
section 44 recognizes the arrangements of colors 
in the vicinity of the edges of the image, thereby 
recognizing as joints a pair of sides whereon the 
arrangements of colors coincide with each other 
between the edges of the image. 



After recognizing the joints in accordance with 
the colors of the partial document data, the various 
operations such -as rearranging, positioning, com- 
bining and variable magnification operations are 

5 successively carried out, and the images that have 
been read in a divided manner are joined together 
to form a combined image on one sheet. 

For example, referring to documents 92 and 93 
as shown in Figs. 30(a) and 30(b), an explanation 

10 will be given in detail on the joining operation 
which is carried out in accordance with the colors 
of the documents, as described above. After docu- 
ments 92 and 93 have been successively scanned 
and the partial images of those documents have 

75 been read as partial document data, joints are 
recognized by determining whether or not the ar- 
rangements of colors on the documents are almost 
the same. Here, in the drawings, the difference of 
colors on the documents is indicated by the direc- 

20 tions of hatching. Therefore, it is detected that the 
color of the upper portion of side Hi in document 
93 is the same as that of the upper portion of side 
H 2 in document 92. Also, it is detected that the 
color of the lower portion of side Hi in document 

25 93 is the same as that of the lower portion of side 
H 2 in document 92. Thus, it is recognized that 
these sides Hi and H2 can be joined together. 

As illustrated in Fig. 31, after coincidence of 
the arrangements of colors on sides Hi and H2 is 

30 determined, the positioning is made in the image 
memory 43 so that the color data coincide with 
each other by shifting one partial document data 
92a in the main scanning direction or in the sub 
scanning direction, as is indicated by alternate long 

35 and two short dashes lines in the drawing, with the 
other partial document data 93a maintained in a 
fixed state. Thereafter, the predetermined oper- 
ations are carried out in the same manner as 
described in the aforementioned embodiment 1, 

40 and the variable magnification operation, conver- 
sion of the coordinates, etc." are carried out, if 
necessary. Then, the subsequent combined docu- 
ment data are released to the laser driver unit 7, 
thereby producing a copy 94 on one sheet as 

45 shown in Fig. 32. 

As described above, in the digital copying ma- 
chine in the present embodiment, the document- 
color recognition section 95 is provided in the 
image processing section, and the joining operation 

50 is carried out based on the color data of docu- 
ments that have been recognized in the document- 
color recognition section 95. Therefore, even in the 
case of using a number of documents, it is possi- 
ble to shorten time required for the operation and 

55 to ensure an accurate joining operation by prevent- 
ing errors. Thus, it becomes possible to improve 
the efficiency of the operation and to enhance the 
quality of the images. 
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[EMBODIMENT 7] 

Referring to Fig. 2. Fig. 15, and Fig. 21 as well 
as Figs. 33 through 36, the following description 
will discuss still another embodiment of the present 
invention. Here, for convenience of explanation, 
those members that have the same functions and 
that are described in the aforementioned embodi- 
ments are indicated by the same reference nu- 
merals and the description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 
copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
33. The joint-portion processing section 48 in this 
image processing section has an image-data ex- 
tracting section 100 that is installed between the 
data-arranging section 45 and the positioning sec- 
tion 46. The image-data extracting section 100 ex- 
tracts image data that lie in a direction orthogonal 
to the joints of respective partial document data. 
Here, except for the image-data extracting section 
100, the construction of the image processing sec- 
tion is the same as that of the image processing 
section (see Fig. 1) that is provided in the digital 
copying machine of the aforementioned embodi- 
ment 1 . 

In this image processing section, partial docu- 
ment data, which are inputted to the joint-portion 
processing section 48 from the image memory 43, 
are first - sent to the joint recognition section 44. 
Here, features are extracted from the respective 
partial document data, and joints in the documents 
are recognized based on the extracted features. 
The partial document data, from which the joints 
have been recognized, are arranged in the data 
arranging section 45 so that the joints at which the 
data forming the features coincide with each other 
are placed side by side with each other. Then, in 
the image-data extracting section 100, image data 
that lie in a direction orthogonal to the joints are 
extracted from the partial document data in order 
to carry out the positioning. Thereafter, the partial 
document data are positioned in the positioning 
section 46 so that their shapes and images co- 
incide with each other at the joints, and the subse- 
quent partial document data are combined together 
in the combination processing section 47. 

Further, if there are data of shadow due to 
shadows on the documents that appeared upon 
reading the images at the joints on the partial 
document data that have been stored in the image 
memory 43, the range of the data of shadow is 
recognized by the combination processing section 
47, and the data of shadow is erased. The partial 
document data that have been subjected to the 



processing in the joint-portion processing section 
48 are again inputted to the image memory 43. 

Moreover, as with the digital copying machine 
of the aforementioned embodiment 5, the digital 

5 copying machine of the present embodiment car- 
ries out the joining operation following the se- 
quence of processes as shown in the flow chart of 
Fig. 15, thereby forming one image by joining 
together a plurality of documents. However, the 

io digital copying machine of the present invention 
differs from the digital copying machine of the 
aforementioned embodiment 5 in that upon posi- 
tioning the partial document data which have been 
rearranged so that the joints are placed side by 

75 side with each other, the image data lying in a 
direction orthogonal to the joints on the partial 
document data are extracted. 

In the above-mentioned digital copying ma- 
chine, a quick joining operation shown in Fig. 34(c) 

20 is available by the use of the joint processing 
section 48, for example, with respect to partial 
document data 101 and 102 having divided images 
from one image as shown in Fig. 34(a). 

Referring to an example wherein two partial 

25 document data 101 and 102, shown in Fig. 34(a), 
are stored in the image memory 43 in the digital 
copying machine of the present embodiment, an 
explanation will be given hereinbelow on the fea- 
ture-extracting process of the respective partial 

30 document data 101 and 102 in accordance with the 
flow chart of Fig. 35. Firstly, one side of the image 
is selected from one document first scanned 
(S161), and an area corresponding to predeter- 
mined lines from the end of the selected side, for 

35 example, corresponding to several tens of lines 
inward from the end, is specified as a feature- 
extraction area (S162). In this area, a selection is 
made to find a best-suited method for making the 
features clear among methods using the arrange- 

40 ment, pattern, and color tone of the data depending 
on the image in question, and features are ex- 
tracted from the side of the image in question 
(S163). The features thus extracted are digitized 
and stored (S164), Successively, one side of the 

45 image is selected from the other document sec- 
ondly scanned (S165), and the feature-extraction 
area is specified in the same manner as the former 
image (S166), thereby carrying out the feature- 
extracting operation on the image (S167). 

so Here, an explanation will be given on the fea- 

ture-extracting operation more specifically. From 
the periphery of the two partial document data 101 
and 102, shown in Fig. 34(a), data corresponding to 
predetermined lines (indicated by an area enclosed 

55 by a broken line in the drawing) are retrieved, and 
sides 101a and 102a whereon image data are 
present are detected depending on the presence or 
absence of image data. 
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Here, the feature-extraction area which is dis- 
cussed in the present invention is not limited to 
one place; the place and number of the feature^ 
extraction area are different depending on the con- 
tents of the documents in question. In this opera- 
tion, it is desirable if there are feature-extraction 
areas in the central portion and both of the end 
portions of the side in question. Further, the central 
portion and both of the end portions of the side, 
portions containing images that are different from 
those of the surrounding portions, and image data 
portions having distinct differences in density are 
preferentially extracted as the features. 

After the features are extracted from the re- 
spective partial document data 101 and 102 as 
described above, the features extracted from both 
of the partial document data 101 and 102 are 
compared with each other, thereby determining the 
coincidence or non-coincidence of the data. Here, 
in the feature-comparing process, features of data 
corresponding to the rear side of the document first 
scanned are firstly compared with features of data 
corresponding to the leading side of the document 
next scanned. Then, if those data do not coincide 
with each other, features of data corresponding to 
the rest of the sides are compared, on demand. 

In this operation, assuming it is highly possible 
that the partial document data 101 and 102 are 
read in a state, for example, as shown in Fig. 34(a), 
the features are compared beginning with sides 
which have a high possibility of data coincidence. 
Therefore, even in a case different from the above 
case using two documents to form one image, that 
is.Hn the case using a plurality of documents to 
form one image by joining them together, wherein 
the joining operations have to be conducted on the 
other sides, the feature-comparing process is read- 
ily conducted on the other sides, thereby making it 
possible to conduct the joining operations more 
quickly. 

After it is determined that the data coincide 
with each other, the positioning is carried out on 
the partial document data 101 and 102. More spe- 
cifically, as shown in Fig. 34(b), the partial docu- 
ment data 102 is shifted in an up and down direc- 
tion with the partial document data 101 maintained 
in a fixed state. At this time, as shown in Fig. 36(a) 
the image-data extracting section 100 extracts im- 
age data 103 and 104 that lie in a direction or- 
thogonal to the joints of the respective partial docu- 
ment data 101 and 102, that is, the seams between 
the sides 101a and 102a as features. Then, the 
positioning is made on the partial document data 
101 and 102 based on the image data 103 and 
104. 

As described above, in comparison with the 
case where image data 105 and 106 that lie in a 
direction diagonal to the seams of the sides 101a 



and 102a are extracted during the positioning, for 
example, as shown in Fig. 36(b), this case, where 
the image data 1 03 and- 1 04. that lie in a direction 
orthogonal to the seams of the sides 101a and 

5 102a are used for the positioning, makes the 
change of image data clearer; this makes it possi- 
ble to perform the positioning of the partial docu- 
ment data more accurately in a short time. 

Next, the positioning is made by shifting the 

70 partial document data 102 in a right and left direc- 
tion with the partial document data 101 maintained 
in a fixed state based on the image data 103 and 

104 forming the features. Here, if the image data 

105 and 106 in the diagonal direction have been 
is extracted, the shift in the right and left direction will 

again cause offsets in an up and down direction; 
this results in a problem that the positioning has to 
be conducted repeatedly. 

In the present embodiment, since the image 

20 data 103 and 104 that lie in a direction orthogonal 
to the joints are extracted for use in the positioning, 
the position in the up and down direction remains 
unchanged even if the shift is made in the right and 
left direction. Therefore, with this arrangement 

25 wherein the image data 103 and 104 that lie in a 
direction orthogonal to the joints are extracted as 
the features, when the positioning of the partial 
document data is made in a right and left direction, 
it is possible to make the positioning only at one 

30 time. Thus, it becomes possible to perform the 
positioning of the partial document data 101 and 
102 more accurately in a short time. Thereafter, the 
partial document data 101 and 102 having been 
subjected to the positioning are jointed together to 

35 form a combined document data 107 as shown in 
Fig. 34(d) through the processes that are carried 
out in the image processing section 47. 

Additionally, during the above-mentioned com- 
bining operation of the partial document data 101 

40 and 102, the shape of documents and the features 
of images are extracted by recognizing lines, char- 
acters and image data, as described earlier. There- 
fore, based on these data, data other than the data 
indicating the shape of documents and the features 

45 of images, that is, data other than the data of the 
lines, characters and images, are erased through 
the processes in the image processing section 47 
as data of shadows produced by the edges of the 
documents. Thus, shadows that would appear at 

50 the joints of the documents are erased. 

Next, a judgement is made as to whether or 
not the data processing of all the partial document 
data stored in the image memory 43 has been 
completed. Here, if no plan for the joining operation 

55 is specified, that is, if partial document data are 
randomly inputted, a check is made to see if the 
joining operation is being carried out on the four 
sides in the partial document data. Additionally, in 
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this case where the document data are randomly 
inputted, it is determined that the sides on which 
no coincidence of the features is found are sides 
merely forming the ends of images, and the joining 
operation is successively carried out on the other 
sides. 

Here, referring to Fig. 21, an explanation will be 
given on this in detail. For example, if four images 
a through d are randomly inputted as document 
data, judgements as to the coincidence or non- 
coincidence of the data are made twelve times in 
the total number: [4 (sheets) x 4 (times) - 4 (sides, 
where the coincidence is found) = 12]. As a result, 
the joining operation is carried out on each of the 
pairs of sides a* and b3, b2 and di, a2 and ci, as 
well as C4 and da, while flags for indicating "no 
coincidence" are set for the other eight sides 
merely including the ends of images (ai , as. bi , bt, 
C2, Ca, d2 and d*). 

After completion of all the data processing as 
described above, if any flags for indicating "no 
coincidence" are found at any portions other than 
the ends of images, a compensating operation for 
the loss of data is carried out. After completion of 
the compensating operation, if it is determined that 
the joining operation has been completed, the pre- 
determined variable magnification operation, con- 
version of the coordinates, copying operation, etc. 
are carried out. 

As described above, in the digital copying ma- 
chine of the present embodiment, the images on 
the partial documents are read by the scanner unit 
22, and stored in the image memory 43 individually 
as the partial document data 101 and 102. In the 
joint-portion processing section 48, joints are rec- 
ognized from the partial document data 101 and 
102 stored in the image memory 43, and the 
positioning section 46 positions the partial docu- 
ment data 101 and 102 by shifting both of the data 
in a parallel and vertical direction with respect to 
the joints so that the partial documents are joined 
together. 

Further, upon positioning the partial document 
data 101 and 102, the image-data extracting sec- 
tion 100 extracts the image data 103 and 104 that 
lie in a direction orthogonal to the joints of the 
respective partial document data 101 and 102. 
Therefore, the positioning is made so that the im- 
age data 103 and 104 in the orthogonal direction 
coincide with each other. In comparison with the 
case where the image data 105 and 106 that have 
a slant angle with respect to the joints are ex- 
tracted during the positioning, and used for the 
positioning by shifting them in a parallel and verti- 
cal direction, this arrangement makes the change 
of data clearer during the positioning. 

Therefore, since the positioning of the partial 
document data 101 and 102 is carried out more 
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effectively by the use of less image data, it be- 
comes possible not only to accurately join together 
the documents read in a-divided manner without - 
causing any adverse effects on its efficiency, but 
5 also to shorten the time of the joining operation by 
reducing the amount of information. 

[EMBODIMENT 8] 

io Referring to Figs. 2, 15, 37, and 38, the follow- 

ing description will discuss still another embodi- 
ment of the present invention. Here, for conve- 
nience of explanation, those members that have 
the same functions and that are described in the 

15 aforementioned embodiments are indicated by the 
same reference numerals and the description 
thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 

20 copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
37. The joint-portion processing section 48 in this 

25 image processing section has a mono-color con- 
version section 110 that is installed between the 
data-arranging section 45 and the positioning sec- 
tion 46. The mono-color conversion section 110 
converts color document data of R, G, B into 

30 mono-color document data. Further, in the image 
processing section, the black-document detection 
section 50 has a function as a black-document 
discrimination means, which makes a discrimina- 
tion as to whether the partial document data stored 

35 in the image memory 43 are mono-color document 
data or color document data. Here, except for the 
mono-color conversion section 110, the construc- 
tion of the image processing section is the same as 
that of the image processing section (see Fig. 1) 

40 that is provided in the digital copying machine of 
the aforementioned embodiment 1. 

Moreover, as with the digital copying machine 
of the aforementioned embodiment 5, the digital 
copying machine of the present embodiment forms 

45 one combined image from a plurality of documents 
by carrying out a joining operation in accordance 
with the sequence shown by the flow chart of Fig. 
15. However, the digital copying machine of the 
present embodiment is different from that of the 

so aforementioned embodiment 5 in that the joint- 
portion processing section 48 carries out the posi- 
tioning on the partial document data based on the 
mono-color document data that are obtained by 
converting the color document data in the mono- 

55 color conversion section 110. 

Upon positioning the partial document data, the 
black-document detection section 50 first makes a 
discrimination as to whether the partial document 
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data in question stored in the image memory 43 
are mono-color document data or color document 
data. If the discrimination is made, in the. black- 
document detection section 50 that the data in 
question are color document data, the mono-color 
conversion section 110 in the joint-portion process- 
ing section 48 converts the color document data 
into mono-color document data. The mono-color 
document data thus converted are stored in the 
image memory 43. 

In the aforementioned embodiments, features 
are extracted from each of the color document 
data, R, G, B, as shown in Fig. 38(a), and the 
judgement is made as to the coincidence or non- 
coincidence of the data by comparing those fea- 
tures. For this reason, as the amount of data in- 
creases, the processing time of the joining opera- 
tion increases. 

However, as illustrated in Fig. 38(b), in the 
joint-portion processing section 48 of the present 
embodiment, which is provided with the mono-color 
conversion section 110, the color document data, 
R, G, B, are converted into mono-color document 
data B K by the mono-color conversion section 110; 
therefore, it is possible to make the judgement as 
to the coincidence or non-coincidence of the data 
by using only the mono-color document data. 

Therefore, since the positioning of the partial 
document data is carried out more effectively by 
the use of less image data, it becomes possible not 
only to accurately join together the documents read 
in :a divided manner without causing any adverse 
effects on its efficiency, but also to shorten the 
time of the joining operation by reducing the 
amount of information. 

[EMBODIMENT 9] 

Referring to Figs. 2, 15, and 34 as well as Figs. 
39 through 42, the following description will discuss 
still another embodiment of the present invention. 
Here, for convenience of explanation, those mem- 
bers that have the same functions and that are 
described in the aforementioned embodiments are 
indicated by the same reference numerals and the 
description thereof is omitted. 

As with the digital copying machine described 
in the aforementioned embodiment 1, a digital 
copying machine of the present embodiment has a 
structure shown in Fig. 2. Further, the digital copy- 
ing machine is provided with an image processing 
section, which has a construction as shown in Fig. 
39. The joint-portion processing section 48 in this 
image processing section has an image enhancing 
section 111 which is installed between the data- 
arranging section 45 and the positioning section 46. 
The image enhancing section 111 carries out a 
compensating operation for edges on image data 



that exist at joints in the partial document data. 
Here, except for the image enhancing section 111, 
the construction of the image processing section is- 
the same as that of the image processing section 

5 (see Fig. 1) that is provided in the digital copying 
machine of the aforementioned embodiment 1 . 

Moreover, as with the digital copying machine 
of the aforementioned embodiment 5, the digital 
copying machine of the present embodiment forms 

w one combined image from a plurality of documents 
by carrying out a joining operation in accordance 
with the sequence shown by the flow chart of Fig. 
15. However, the digital copying machine of the 
present embodiment, whereto the image enhancing 

75 section 111 is added, makes it possible to form 
good images even in the case of conducting a 
joining operation on original documents of half-tone 
such as photographs. 

In other words, partial document data that have 

20 been read are subjected to the shading correction 
and the d iff used-portion correction in the shading 
correction section 42. Therefore, in the case of 
using original documents of half-tone such as pho- 
tographs, the density distribution of images on the 

25 partial document data after the corrections is 
shown in Fig. 40(a). In Fig. 40(a), since a portion of 
the waveform corresponding to an edge 112 on the 
image forms a gentle slope, the position of the 
edge 112 is indistinct. Therefore, if a joining opera- 

30 tion is carried out in this condition, the positioning 
of the partial document data is not conducted ap- 
propriately. Further, in the case of conducting the 
joining operation accurately by using analog den- 
sity values with this slope remaining unsolved, 

35 since it is necessary to provide predetermined cal- 
culating processes, the processing time will be 
prolonged. 

Therefore, in order to solve this problem, the 
image enhancing section 111 further emphasizes 

40 the edge-emphasizing operation that has been giv- 
en by the normal data correction, and as shown in 
Fig. 40(b), increases the degree of slope of the 
edge 112 to an extent where the edge 112, which 
corresponds to a changing point in data, is subject 

45 to under shoot or over shoot. Thus, since it is 
possible to make the edge 112 of the image clear- 
er and to conduct the positioning within an appro- 
priate range of densities, the positioning can be 
performed more accurately and the processing 

so time can be shortened. 

An explanation will be given below in detail on 
the effects of such an edge-emphasizing operation 
that is provided by the image enhancing section 
111. When an area S (enclosed by an alternate 

55 long and short dashes line) within the side 101a on 
the partial document data 101, for example, shown 
in Fig. 34(a), is enlarged, the state of change in 
density at the area S is shown in Fig. 41(a). At the 
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edge 112, since the density changes in a moderate 
fashion, the image is formed in a diffused state. 
Therefore, supposing that the error during reading- 
at a point in a certain density level (the dispersion 
due to noise, etc.) is Av, the area on the partial 
document data wherein the density of image lies 
within Av is given by Ah. In other words, in the 
edge 112, the dispersion of position caused on the 
image is Ah with respect to the error during read- 
ing of Av. 

However, after the image enhancing section 
111 has conducted the edge-emphasizing opera- 
tion on the edge 112, the dispersion of position 
caused on the image becomes Al 2 with respect to 
the error during reading of Av, as shown in Fig. 41- 
(b). Therefore, the dispersion of position caused on 
the image can be reduced with respect to Av by 
the use of the edge-emphasizing operation. As a 
result, it is possible to reduce the diffused portion 
on the image; therefore, as shown in Fig. 34(c), the 
positioning is performed more accurately in a short 
time. 

Moreover, as another method for enhancing 
image , on the edge 112, a differential operation 
may be adopted in the image enhancing section 
111. 

More specifically, when the differential opera- 
tion is conducted on the edge 112, one raised 
portion 113 Is formed as shown in Fig. 40(c). 
Therefore, as shown in Fig. 42, outline data 118 
and 119 are formed from the image data 116 and 
117 of the partial document data 114 and 115 by 
detecting the raised portion 113. Since it is possi- 
ble to make the edges of image clearer by the use 
of these outline data 118 and 119, the positioning 
is performed within an appropriate range of den- 
sities. Consequently, the positioning can be per- 
formed more accurately on the partial document 
data 114 and 115, and the processing time can be 
shortened. 

This operation will be explained hereinbelow 
more specifically. The area S shown in Fig. 34(a), 
that is, the edge 112 shown in Fig. 41(a), is sub- 
jected to the differential operation in the image 
enhancing section 111, thereby forming an outline 
as shown in Fig. 41(c). That is, the dispersion of 
position caused on the image becomes Ala with 
respect to the error during reading of Av, as shown 
in Fig. 41(c). Therefore, the dispersion of position 
caused on the image can be reduced with respect 
to Av, and it becomes possible to reduce the 
diffused portion on the image. This arrangement 
makes it possible to distinguish border portions 
that lie between the presence and absence of 
image data, and a combined image, as shown in 
Fig. 34(c), can be obtained more accurately 
through the positioning for a short time. 
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In the digital copying machine of the present 
embodiment, upon positioning image data of half- 
tone such -as photographs, -the -image -enhancing- 
section 111, which is installed in the joint-portion 

s processing section, conducts image enhancing op- 
erations, such as an edge-density enhancing op- 
eration and an out-line data formation by the use of 
the differential operation, on image data that lie in 
the vicinity of joints. As a result, it becomes possi- 

10 ble to make borders of image data clearer, and the 
positioning is carried out more accurately. 

Therefore, since the positioning of the partial 
document data is carried out more effectively by 
the use of less image data, it becomes possible not 

75 only to accurately join together the documents read 
in a divided manner without causing any adverse 
effects on its efficiency, but also to shorten the 
time of the joining operation by reducing the 
amount of information. 

20 The invention being thus described, it will be 

obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the inven- 
tion, and all such modifications as would be ob- 

25 vious to one skilled in the art are intended to be 
included within the scope of the following claims. 

Claims 

30 1- An image processing apparatus comprising: 

input means for reading an image of an 
original document; 

storage means for storing a plurality of 
partial images as respective partial document 

35 data, the partial images having been read by 

the input means in a divided manner; and 

joint-portion processing means for recog- 
nizing reference data in response to an output 
of the input means, the reference data provid- 

40 ing a key by which joints of the partial docu- 

ment data that have been stored in the storage 
means are retrieved, for recognizing the joints 
using the recognized reference data as a key, 
and for positioning the respective partial docu- 

45 ment data in accordance with the recognized 

joints. 

2. The image processing apparatus as defined in 
claim 1, wherein the reference data are spe- 
50 cific partial document data corresponding to a 

specific partial image that has been preliminar- 
ily specified and the joining-portion processing 
means detects joints in accordance with the 
specific partial image. 

55 

3- The image processing apparatus as defined in 
claim 1, wherein the reference data are partial 
document data that are to be first stored in the 
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storage means and the joint-portion processing 
means joins together the _other partial docu- 
ment data in accordance with the partial docu^ 
ment data that has been first stored. 

5 

The image processing apparatus as defined in 
claim 1, wherein the joint-portion processing 
means includes a joint recognition section 
which determines a layout of respective partial 
document data by recognizing an order in w 
which the partial document data have been 
stored and a divided state of an image and 
which recognizes the joints in accordance with 
the layout of the partial document data. 

15 

The image processing apparatus as defined in 
claim 1 , wherein if the document is divided into 
a plurality of documents, the reference data 
are marks indicating joints that have been pre- 
liminarily put on the respective partial docu- 20 
ments and wherein the joint-portion processing 
means detects the joints in accordance with 
the marks. 

^The image processing apparatus as defined in 25 
claim 5, wherein upon joining three or more 
partial documents, marks respectively having 
different shapes are put on joints between the 
respective partial documents and wherein the 
joining-portion processing means recognizes 30 
the joints by comparing the shapes of the 
marks with one another. 

The image processing apparatus as defined in 
claim 5, wherein the marks are put on the 35 
partial documents in a predetermined color 
and wherein after having joined the partial doc- 
ument data together, the joint-portion process- 
ing means erases the marks from the respec- 
tive partial document data by using a predeter- ao 
mined color-omitting operation. 

The image processing apparatus as defined in 
claim 1 , wherein if the document is divided into 
a plurality of partial documents, the reference 45 
data are numbers that have been preliminarily 
put on the partial documents and wherein the 
joint-portion processing means detects joints 
that coincide with each other between the par- 
tial document data in accordance with the so 
numbers. 

The image processing apparatus as defined in 
claim 8, wherein the numbers are put on the 
partial documents in a predetermined color 55 
and wherein after having joined the partial doc- 
ument data together, the joint-portion process- 
ing means erases the numbers from the re- 



spective partial document data by using a pre- 
determined color-omitting operation. 

10. The image processing apparatus as defined in 
claim 1, wherein the joint-portion processing 
means comprises: 

joint recognition means for detecting joints 
from the partial document data; 

data-arranging means for arranging the 
partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 
tial document data so that images at the joints 
coincide with each other; and 

combination processing means for com- 
bining the partial document data after the posi- 
tioning so as to form document data that cor- 
responds to the image of the original docu- 
, ment. 

11. The image processing apparatus as defined in 
claim 10, wherein the joint recognition means 
includes a joint recognition section which de- 
tects edge data corresponding to a predeter- 
mined area that lies around the partial docu- 
ment data by retrieving the partial document 
data and which recognizes joints by comparing 
the detected edge data with edge data de- 
tected from other partial document data. 

12. The image processing apparatus as defined in 
claim 10, wherein the positioning means in- 
cludes a positioning section which positions 
the partial document data so that images on 
both of the partial document data are joined 
together by shifting one of the partial docu- 
ment data with the other partial document data 
maintained in a fixed state. 

13. The image processing apparatus as defined in 
claim 10, wherein the positioning means in- 
cludes a positioning section which positions 
the partial document data so that images on 
both of the partial document data are joined 
together by shifting one of the partial docu- 
ment data in a main scanning direction and in 
a sub scanning direction that is different from 
the main scanning direction with the other par- 
tial document data maintained in a fixed state. 

14. The image processing apparatus as defined in 
claim 1, further comprising: 

variable magnification means for variably 
magnifying the document data after the joining 
operation in accordance with the largest size of 
a recording medium whereon the image is 
formed. 
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15. The image processing apparatus as defined in 
claim 14, wherein the variable magnification 
means includes a variable magnification sec- 
tion which, if a size of a recording medium 
whereon an image is formed is not specified, 
selects a recording medium of the largest size 
among recording media that are set in the 
image processing apparatus and variably mag- 
nifies the document data after the joining op- 
eration in accordance with the size of the re- 
cording medium. 

16. The image processing apparatus as defined in 
claim 1, wherein the joint-portion processing 
means includes an image processing section 
which discriminates a data-loss area of an im- 
age caused upon reading the image through 
an input means based on a positional relation- 
ship of the respective partial document data 
that have been set through the positioning, and 
which forms compensating data for compen- 
sating the data-loss area in accordance with 
divided images to be joined together. 

17. An image processing apparatus comprising: 

input means for reading an image of an 
original document; 

storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by 
the input means In a divided manner; and 

joint-portion processing means for obtain- 
ing .specific image data containing features 
from the partial document data stored in the 
storage means by retrieving the partial docu- 
ment data stored in the storage means, and for 
selecting two partial document data in the or- 
der of their increasing number on the specific 
image data, comparing the specific image data 
each other, recognizing joints at which the 
specific image data coincide with each other, 
and positioning the respective partial document 
data in accordance with the recognized joints. 

18. The image processing apparatus as defined in 
claim 17, wherein the joint-portion processing 
means comprises: 

joint recognition means for recognizing 
joints of the partial document data by retrieving 
the partial document data and making a de- 
cision as to coincidence of the specific image 
data in succession beginning with the partial 
document data having the largest amount of 
the specific image data that form features; 

data-arranging means for arranging the 
partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 



tial document data so that images at the joints 
coincide with each other; and 

combination processing means for com- 
bining the partial document data after the posi- 
5 tioning so as to form document data that cor- 

responds to the image of the original docu- 
ment. 

19. The image processing apparatus as defined in 
w claim 17, further comprising: 

variable magnification means for variably 
magnifying the document data after the joining 
operation in accordance with the size of a 
recording medium whereon the image is 
75 formed. 

20. An image processing apparatus comprising: 

input means for reading an image of an 
original document; 

20 storage means for storing a plurality of 

partial images as respective partial document 
data, the partial images having been read by 
the input means in a divided manner; 

document-color recognition means for for- 

25 ming color data corresponding to the respec- 

tive partial document data by recognizing the 
colors of the images read by the input means; 
and 

joint-portion processing means for recog- 
30 nizing joints located between the partial docu- 

ment data stored in the storage means by 
retrieving the pattern of colors in the partial 
document data while comparing the color data 
formed in the document-color recognition 
35 means with the partial document data stored in 

the storage means, and for positioning the 
respective partial document data in accordance 
with the recognized joints. 

40 21. The image processing apparatus as defined in 
claim 20, the joint-portion processing means 
includes: 

joint recognition means for recognizing 
joints located between the partial document 

45 data stored in the storage means by retrieving 

the pattern of colors in the partial document 
data while comparing the color data formed in 
the document-color recognition means with the 
partial document data; 

so data-arranging means for arranging the 

partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 
tial document data so that images at the joints 

55 coincide with each other; and 

combination processing means for com- 
bining the partial document data after the posi- 
tioning so as to form document data that cor- 
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responds to the image of the original docu- 
ment. 

.22. The image processing apparatus as defined in 

claim 20, further comprising: 5 

variable magnification means for variably 
magnifying the document data after the joining 
operation in accordance with the size of a 
recording medium whereon the image is 
formed. w 

23. An image processing apparatus comprising: 

input means for reading an image of an 
original document; 

storage means for storing a plurality of 75 
partial images as respective partial document 
data, the partial images having been read by 
the input means in a divided manner; and 

joint-portion processing means for recog- 
nizing joints located between the partial docu- 20 
ment data stored in the storage means and for 
extracting image data that lie in a direction 
orthogonal to the joints of the partial document 
data, the respective partial document data be- 
-ing positioned in accordance with the image 25 
data that lie in a direction orthogonal to the 
joints. 

24. The Image processing apparatus as defined in 
claim 23, wherein the joint-portion processing 30 

. means includes: 

data-extracting means for extracting image 

^• data that lie in a direction orthogonal to the 
joints of the partial document data in order to 
provide the positioning. 35 

25. The image processing apparatus as defined in 
claim 24, wherein the joint-portion processing 
means further includes: 

joint recognition means for detecting joints 40 
from the partial document data; 

data-arranging means for arranging the 
partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 45 
tial document data based on the image data 
that lie in a direction orthogonal to the joints of 
the partial document data; and 

combination processing means for com- 
bining the partial document data after the posi- 50 
tioning so as to form document data that cor- 
responds to the image of the original docu- 
ment. 



26. The image processing apparatus as defined in 
claim 25, wherein the positioning means in- 
cludes a positioning section for shifting the 
partial document data in a parallel or per- 
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pendicular direction with respect to the joints. 

27. The-image processing- apparatus as defined in- 
claim 23 further comprises: 

variable magnification means for variably 
magnifying the document data after the joining 
operation in accordance with the size of a 
recording medium. 

28. An image processing apparatus comprising: 

input means for reading an jmage of an 
original document; 

storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by 
the input means in a divided manner; 

black-document discrimination means for 
discriminating whether the partial document 
data in question stored in the storage means 
are mono-color document data or color docu- 
ment data; and 

joint-portion processing means for recog- 
nizing joints located between the partial docu- 
ment data stored in the storage means and for 
converting the color document data that have 
been discriminated by the black-document dis- 
criminating means into mono-color document 
data, the respective partial document data be- 
ing positioned based on the mono-color docu- 
ment data. 

29. The image processing apparatus as defined in 
claim 28, wherein the joint-portion processing 
means includes: 

mono-color conversion means for convert- 
ing the color document data into mono-color 
document data for use in the positioning during 
the joining operation of the color document 
data that have been discriminated by the 
black-document discriminating means. 

30. The image processing apparatus as defined in 
claim 29, further comprising: 

joint recognition means for detecting joints 
from the partial document data; 

data-arranging means for arranging the 
partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 
tial document data based on the mono-color 
document data converted by the mono-color 
conversion means when the result of discrimi- 
nation is made as color document data in the 
black-document discriminating means; and 

combination processing means for com- 
bining the partial document data after the posi- 
tioning so as to form document data that cor- 
responds to the image of the original docu- 
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ment. 

31. The image processing apparatus as defined in 
claim 28, further comprising: 

variable magnification means for variably 5 
magnifying the document data after the joining 
operation in accordance with the size of a 
recording medium. 

32. An image processing apparatus comprising: 10 

input means for reading an image of an 
original document; 

storage means for storing a plurality of 
partial images as respective partial document 
data, the partial images having been read by 75 
the input means in a divided manner; and 

joint-portion processing means for recog- 
nizing joints located between the partial docu- 
ment data stored in the storage means, and for 
enhancing the image data so that the outlines 20 
of images located in the proximity of the joints 
are made distinct and positioning the respec- 
tive partial document data in accordance with 
the enhanced image data. 

25 

33. The image processing apparatus as defined in 
claim 32, wherein the joint-portion processing 
means includes: 

image enhancing means for enhancing the 
image by emphasizing the outline of the image 30 
data. 

34r The image processing apparatus as defined in 
claim 33, wherein the image enhancing means 
includes: 35 

an image enhancing section for enhancing 
the image by emphasizing the density of 
edges of the image data. 

35. The image processing apparatus as defined in 40 
claim 33, wherein the image enhancing means 

for forming an outline of image data by apply- 
ing a differential processing to the image data. 

36. The image processing apparatus as defined in 45 
claim 33, wherein the joint-portion processing 
means further comprises: 

joint recognition means for detecting joints 
from the partial document data; 

data-arranging means for arranging the 50 
partial document data so that a pair of the 
recognized joints are aligned side by side; 

positioning means for positioning the par- 
tial document data based on the image data 
that have been enhanced by the image en- 55 
hancing means; and 

combination processing means for com- 
bining the partial document data after the posi- 



tioning so as to form document data that cor- 
responds to the image of the original docu- 
ment. 

37. The image processing apparatus as defined in 
claim 32, further comprising: 

variable magnification means for variably 
magnifying the document data after the joining 
operation in accordance with the size of a 
recording medium. 

38. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 

storing the partial images as respective 
partial document data in the storage means; 

recognizing joints on the partial document 
data stored in the storage means in an order 
as preliminarily stored; and 

positioning the partial document data in 
accordance with the recognized joints. 

39. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 

storing the partial images as respective 
partial document data in the storage means; 

recognizing reference data from the partial 
document data so as to provide a key by 
which joints between the partial document data 
are retrieved; 

recognizing the joints using the recognized 
reference data as a key; and 

positioning the respective partial document 
data in accordance with the recognized joints. 

40. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 

storing the partial images as respective 
partial document data in the storage means; 

obtaining specific image data containing 
features from the partial document data by 
retrieving the partial document data stored in 
the storage means; 

selecting two partial document data in the 
order of their increasing number on the spe- 
cific image data, comparing the specific image 
data each other, recognizing joints at which the 
specific image data coincide with each other; 
and 

positioning the respective partial document 
data in accordance with the recognized joints. 



30 



>: <EP 0598408A2J_> 



59 



EP 0 598 408 A2 



o 



41. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 

storing the partial images as respective 5 
partial document data in the storage means; 

forming color data corresponding to the 
respective partial document data by recogniz- 
ing the colors of the images read by the input 
means; w 

recognizing joints located between the par- 
tial document data stored in the storage means 
by retrieving the pattern of colors in the partial 
document data while comparing the color data 
formed in the document-color recognition 75 
means with the partial document data stored in 
the storage means; and 

positioning the respective partial document 
data in accordance with the recognized joints. 

42. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 

storing the partial images as respective 
partial document data in the storage means; 

recognizing joints located between the par- 
tial document data stored in the storage 
means; 

extracting image data that lie in a direction 30 
orthogonal to the joints of the partial document 
data; and 

; positioning the respective partial document 
data in accordance with the image data that lie 
in a direction orthogonal to the joints. 35 



44. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of : 

reading partial images in succession; 

storing the partial images as respective 
partial document data in the storage means; 

recognizing joints located between the par- 
tial document data stored in the storage 
means; 

enhancing the image data so that the out- 
lines of images located in the proximity of the 
joints are made distinct; and 

positioning the respective partial document 
data based on the enhanced image data. 
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43. A method for joining together a plurality of 
partial document data in an image processing 
apparatus, comprising the steps of: 

reading partial images in succession; 40 

storing the partial images as respective 
partial document data in the storage means; 

discriminating whether the partial docu- 
ment data in question stored in the storage 
means are mono-color document data or color 45 
document data; 

recognizing joints located between the par- 
tial document data stored in the storage 
means; 

converting color document data into mono- 50 
color document data when the partial docu- 
ment data are discriminated as color document 
data; and 

positioning the respective partial document 
data based on the converted mono-color docu- 55 
ment data. 
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